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&KDSWHU2QH,QWURGXFWLRQ
*HWWLQJUHJXODUSK\VLFDODFWLYLW\FDQUHGXFHWKHULVNRIDFTXLULQJPDQ\RIWKH
GLVHDVHVSUHYDOHQWLQWKH8QLWHG6WDWHVDGXOWSRSXODWLRQWRGD\8QLWHG6WDWHV'HSDUWPHQW
RI+HDOWKDQG+XPDQ6HUYLFHV>86'++6@:RUOG&DQFHU5HVHDUFK)XQGDQG
$PHULFDQ,QVWLWXWHIRU&DQFHU5HVHDUFK>:&5)$,&5@7KHPhysical Activity 
Guidelines for AmericansUHSRUWSURYLGHVVWURQJHYLGHQFHWRVXSSRUWWKDWDGXOWVZKRDUH
JHWWLQJUHJXODUSK\VLFDODFWLYLW\KDYHDORZHUULVNRIGHYHORSLQJFRURQDU\KHDUWGLVHDVH
KLJKEORRGSUHVVXUHW\SHGLDEHWHVFRORQFDQFHUEUHDVWFDQFHUDQGPHWDEROLFV\QGURPH
86'++6)XUWKHUILQGLQJVVXJJHVWWKDWDGHFUHDVHLQVWURNHRFFXUUHQFHDQGRU
OLNHOLKRRGRIDSUHPDWXUHGHDWKZHUHHYLGHQWLQDGXOWVZKRUHFHLYHGUHJXODUSK\VLFDO
DFWLYLW\86'++6$GGLWLRQDOHVWLPDWHVVKRZWKDWJOREDOFDQFHUUDWHVFRXOGEH
UHGXFHGE\RQHWKLUGLILQGLYLGXDOVUHFHLYHGUHJXODUSK\VLFDODFWLYLW\DQGDGRSWHG
KHDOWKLHUGLHWSDWWHUQV:&5)$,&5+HDOWKDGYRFDWHVKDYHEHHQSURPSWLQJ
$PHULFDQVWRHQJDJHLQWKHUHFRPPHQGHGDPRXQWRISK\VLFDODFWLYLW\LQDYDULHW\RI
VHWWLQJVVRWKDWLQUHWXUQWKH\PD\UHDSWKHDVVRFLDWHGKHDOWKEHQHILWV
'HVSLWHWKHEHQHILWVDVVRFLDWHGZLWKSK\VLFDODFWLYLW\QHDUO\SHUFHQWRIDGXOWV
OLYLQJLQWKH8QLWHG6WDWHVDUHVWLOOQRWJHWWLQJWKHUHFRPPHQGHGGDLO\SK\VLFDODFWLYLW\
1DWLRQDO&HQWHUIRU+HDOWK6WDWLVWLFV>1&+6@86'++6DQGDVPDQ\DV
WZRWKLUGVDUHREHVHRURYHUZHLJKW)OHJDO&DUUROO2JGHQ	&XUWLQ
:&5)$,&5$VDUHVXOWWKH8QLWHG6WDWHV'HSDUWPHQWRI+HDOWKDQG+XPDQ
6HUYLFHVUHIRUPDWWHGWKHLUSK\VLFDODFWLYLW\JXLGHOLQHVJLYLQJDGXOWVPRUHFKRLFHV
RQKRZSK\VLFDODFWLYLW\FRXOGEHDWWDLQHG
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,QWKHPhysical Activity Guidelines for AmericansZHUHUHH[DPLQHGDQGLW
ZDVGHWHUPLQHGWKDWWKHUHFRPPHQGHGDPRXQWRISK\VLFDODFWLYLW\QHHGHGWRHQKDQFHDQ
LQGLYLGXDO¶VKHDOWKEHFKDQJHGIURP³PRGHUDWHSK\VLFDODFWLYLW\IRUDPLQLPXPRI
PLQXWHVGD\VHDFKZHHNRUYLJRURXVLQWHQVLW\DHURELFSK\VLFDODFWLYLW\IRUDPLQLPXP
RIPLQXWHVGD\VHDFKZHHN´86'++6SWR³PLQXWHVDZHHNLQ
YDULRXVZD\V´86'++6S7KLVFKDQJHDOORZHGDGXOWVWRFKRRVHZKHQDQG
KRZWKH\ZHUHJHWWLQJSK\VLFDODFWLYLW\DQGDOVRPDGHLQFRUSRUDWLQJSK\VLFDODFWLYLW\LQWR
WKHLUZHHNO\URXWLQHVOHVVFKDOOHQJLQJ'HVSLWHWKHJXLGHOLQHFKDQJHVWKHSHUFHQWDJHRI
DGXOWVQRWJHWWLQJWKHUHFRPPHQGHGDPRXQWRISK\VLFDODFWLYLW\FRQWLQXHVWRFRQFHUQ
KHDOWKFDUHDGYRFDWHVDFURVVWKH8QLWHG6WDWHV1&+686'++6DQGWKHUH
KDVEHHQQRHYLGHQWGHFUHDVHLQWKHDPRXQWRIREHVHRURYHUZHLJKWDGXOWVUHVLGLQJLQWKH
8QLWHG6WDWHV)OHJDO&DUUROO2JGHQ	&XUWLQ1&+686'++6
:&5)$,&5
:LWKLQDFWLYLW\EHLQJDPDMRUFRQWULEXWLQJIDFWRUWRWKHDPRXQWRI$PHULFDQVZKR
DUHFXUUHQWO\REHVHRURYHUZHLJKWWKH6XUJHRQ*HQHUDOKDVPDGHLWDSULPDU\FRQFHUQIRU
DOO$PHULFDQVWRWDNHDFWLRQLQILJKWLQJREHVLW\8QLWHG6WDWHV'HSDUWPHQWRI+HDOWKDQG
+XPDQ6HUYLFHV>86'++6@,QWKHSurgeon General’s Vision for a Healthy and 
Fit Nation7KH6XUJHRQ*HQHUDOGHVFULEHVZD\VLQZKLFKLQGLYLGXDOVFDQKHOSILJKWWKH
WUHQGEHLQJVHHLQJUHODWHGWRWKHDPRXQWRIREHVHRURYHUZHLJKW$PHULFDQVWKDWDUH
FXUUHQWO\SRSXODWLQJWKH8QLWHG6WDWHV86'++6
2XUQDWLRQVWDQGVDWDFURVVURDG7RGD\¶VHSLGHPLFRIRYHUZHLJKWDQGREHVLW\
 WKUHDWHQVWKHKLVWRULFSURJUHVVZHKDYHPDGHLQLQFUHDVLQJ$PHULFDQVTXDOLW\RI
 OLIH«(YHU\RQHRIXVKDVDQLPSRUWDQWUROHWRSOD\LQWKHSUHYHQWLRQDQGFRQWURO
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 RIREHVLW\0RWKHUVIDWKHUVWHDFKHUVEXVLQHVVH[HFXWLYHVFKLOGFDUH
 SURIHVVLRQDOVFOLQLFLDQVSROLWLFLDQVDQGJRYHUQPHQWDQGFRPPXQLW\OHDGHUVZH
 PXVWDOOFRPPLWWRFKDQJHVWKDWSURPRWHWKHKHDOWKDQGZHOOQHVVRIRXUIDPLOLHV
 DQGDFRPPXQLW\S
7KH6XUJHRQ*HQHUDOFRQWLQXHVWRGHVFULEHKRZLQGLYLGXDOVFDQLPSURYHWKHTXDOLW\RI
WKHLUOLYHVDQGDGGLWLRQDOO\SURPSWVWKH$PHULFDQSXEOLFWRWDNHDFWLRQ
 ,DPFDOOLQJRQDOO$PHULFDQVWRMRLQPHLQDQDWLRQDOJUDVVURRWVHIIRUWWRUHYHUVH
 WKLVWUHQG«WKHUHDOJRDOLVQRWMXVWDQXPEHURQDVFDOHEXWRSWLPDOKHDOWKIRUDOO
 $PHULFDQVDWHYHU\VWDJHRIOLIH7RDFKLHYHWKLVJRDOZHPXVWDOOZRUNWRJHWKHU
 WRVKDUHUHVRXUFHVHGXFDWHRXUFLWL]HQVDQGSDUWQHUZLWKEXVLQHVVDQGJRYHUQPHQW
 OHDGHUVWRILQGFUHDWLYHVROXWLRQVLQRXUQHLJKERUKRRGVWRZQVFLWLHVIURPFRDVWWR
 FRDVWWRJHWKHUZHFDQEHFRPHDQDWLRQFRPPLWWHGWREHFRPHKHDOWK\DQGILWS
  
7KLVUHSRUWVXJJHVWHGWKDWFROODERUDWLYHDQGLQGLYLGXDOHIIRUWVPDGHE\DOO$PHULFDQV
ZRXOGEHQHHGHGLQRUGHUWRUHGXFHWKHSRSXODWLRQRIREHVHRURYHUZHLJKWDGXOWVUHVLGLQJ
LQWKH8QLWHG6WDWHV,QUHVSRQVHWRWKLVUHSRUWDQGRWKHUVUHIOHFWLQJVLPLODUVXJJHVWLRQV
KHDOWKFDUHDGYRFDWHVKDYHPDGHUHGXFLQJWKLVSRSXODWLRQDSULPDU\FRQFHUQ
+HDOWKFDUHDGYRFDWHVKDYHXVHGDYDULHW\RIPHWKRGVWRHQFRXUDJH$PHULFDQVWR
EHFRPHPRUHSK\VLFDOO\DFWLYH&XUUHQWWHFKQRORJLFDODGYDQFHVKDYHDOORZHGKHDOWKFDUH
DGYRFDWHVWKHXVHRIVRFLDOPHGLDRXWOHWVWKURXJKRQOLQHV\VWHPVRUSURJUDPV7KHLQWHQW
RILPSOHPHQWLQJWKHVHSURJUDPVKDVEHHQWRLQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\
EHLQJH[HUWHGE\WKHXVHU7KHVHXVHUVRIWKHVHSURJUDPVRIWHQWLPHVH[SHULHQFHDVHULHV
RILQWHUYHQWLRQVDQGJHQHUDOO\DOORZHGYLHZWKHLUSK\VLFDODFWLYLW\RXWSXWVDORQJZLWKWKH
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SK\VLFDODFWLYLW\RXWSXWVRIWKHRWKHUXVHUVRIWKHSURJUDP2QOLQHVWHSFRXQWLQJ
SURJUDPVRU³SHGRPHWHU´SURJUDPVKDYHEHFRPHSRSXODUDPRQJLQGLYLGXDOVDQG
HPSOR\HUVWKURXJKRXWWKH8QLWHG6WDWHV%R\FH$SHGRPHWHULVDGHYLFHWKDWFDQ
PHDVXUHWKHDPRXQWRIVWHSVWKDWWKHLQGLYLGXDOZHDULQJLWKDVWDNHQ3HGRPHWHU
SURJUDPVKDYHHIIHFWLYHO\PRWLYDWHGWKHLUXVHUVWRLQFUHDVHWKHDPRXQWRISK\VLFDO
DFWLYLW\WKH\KDYHDFKLHYHGE\JLYLQJWKHLUXVHUWKHDELOLW\WRVHHWKHLUGDLO\SK\VLFDO
DFWLYLW\LQWKHIRUPRIVWHSVDQGFDORULHVEXUQHGVHWJRDOVSDUWLFLSDWHLQFKDOOHQJHVDQG
UHFHLYHFDVKDQGRUSUL]HLQFHQWLYHVIRUDYDULHW\RIDFKLHYHPHQWV)RVWHU/LQHKDQ	
/DZVRQ.DQJ6LPRQ%DUUHLUD	/HH9DQ:RUPHU3URQN	%RXFKHU
'HVSLWHUHVHDUFKHU¶VVXJJHVWLRQVUHJDUGLQJWKHHIIHFWLYHQHVVRIRQOLQHSHGRPHWHU
SURJUDPVPDQ\HPSOR\HUVDQGKHDOWKFDUHDGYRFDWHVDUHXQDEOHWRSURYLGHWKHFDVK
DQGRUSUL]HLQFHQWLYHVWKDWKDYHEHHQDVVRFLDWHGZLWKWKHVXFFHVVRIWKHVHSURJUDPV
%R\FH8QLWHG6WDWHV%XUHDXRI/DERU6WDWLVWLFV>86%/6@+HDOWKFDUH
DGYRFDWHVFRQWLQXHWRVHDUFKIRUDIIRUGDEOHDQGHIIHFWLYHZD\VWRPRWLYDWHDGXOWVWR
LQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\WKH\DUHJHWWLQJLQDQDWWHPSWWRUHGXFHWKH
DPRXQWRIREHVHRURYHUZHLJKWDGXOWVUHVLGLQJLQWKH8QLWHG6WDWHV86'++6
1HHGIRUWKH6WXG\
7KHDPRXQWRIREHVHRURYHUZHLJKWDGXOWVQRWREWDLQLQJWKHKHDOWKEHQHILWV
DVVRFLDWHGZLWKSK\VLFDODFWLYLW\FRQWLQXHVWREHDSUREOHPIRUWKH8QLWHG6WDWHV0DQ\
GLIIHUHQWW\SHVRISHGRPHWHUSURJUDPVKDYHEHHQLPSOHPHQWHGDFURVVWKHQDWLRQ
SURYLGLQJUHVHDUFKHUVZLWKHYLGHQFHWRVXJJHVWWKDWWKHVHSURJUDPVDUHHIIHFWLYHZKHQ
WKH\DUHXVHGWRPRWLYDWHSK\VLFDODFWLYLW\LQFUHDVHVLQWKHLUXVHUV)RVWHUHWDO
.DQJHWDO9DQ:RUPHUHWDO$OWKRXJKVWXGLHVKDYHVKRZQWKDW
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SHGRPHWHUSURJUDPVDUHHIIHFWLYHZKHQLQFUHDVLQJSK\VLFDODFWLYLW\LQVPDOOSRSXODWLRQV
WKH\PD\QRWEHLGHDOIRUORQJWHUPLPSOHPHQWDWLRQE\WKHPDMRULW\RIHPSOR\HUVGXHWR
WKHDVVXPHGFRVWDVVRFLDWHGZLWKRIIHULQJLQFHQWLYHV%R\FH86%/6
$GGLWLRQDOO\UHVHDUFKHUVKDYHKDGOLPLWDWLRQVUHJDUGLQJWKHUHVXOWVRIWKHLUVWXGLHVDV
WKH\KDYHEHHQXQDEOHWRGHWHUPLQHLIWKHFDVKDQGRUSUL]HLQFHQWLYHVRUWKHFRPSHWLWLYH
FKDOOHQJHVIHDWXUHVZHUHSULPDULO\UHVSRQVLEOHIRUPRWLYDWLQJWKHLUSDUWLFLSDQWVWR
LQFUHDVHWKHLUSK\VLFDODFWLYLW\RXWSXWV)RVWHUHWDO.DQJHWDO
(IIHFWLYHO\LPSOHPHQWLQJSHGRPHWHUSURJUDPVZLWKRXWKDYLQJWRRIIHUFDVKDQGRUSUL]H
LQFHQWLYHVZRXOGDOORZPRUHKHDOWKFDUHDGYRFDWHVDQGHPSOR\HUVWKHDELOLW\WR
DGPLQLVWHUWKHVHSURJUDPVWRWKHJHQHUDOSXEOLF7KHDELOLW\WRWDUJHWDODUJHUSRSXODWLRQ
WRLQFUHDVHWKHLUSK\VLFDODFWLYLW\RXWSXWVZRXOGFDXVHWKHDPRXQWRIREHVHRURYHUZHLJKW
DGXOWVUHVLGLQJLQWKH8QLWHG6WDWHVWRGHFUHDVH
3XUSRVHRIWKH6WXG\
7KHSXUSRVHRIWKHVWXG\ZDVWRGHWHUPLQHWKHHIIHFWDQRQOLQHSHGRPHWHU
SURJUDPZRXOGKDYHRQWKHSDUWLFLSDQWVZKHQHOHPHQWVRIFRPSHWLWLYHWKHRU\ZHUHXVHG
DVPRWLYDWLRQDQGQRFDVKDQGRUSUL]HVLQFHQWLYHVZHUHRIIHUHG)XUWKHULWH[DPLQHGWKH
FRPSHWLWLYHWKHRULHVRI
 6RFLDOFRPSDULVRQLQGLYLGXDOVLQDJURXSQRPDWWHUZKDWVL]HWKHJURXSLVZLOO
VWLOOEHPRWLYDWHGWRFRPSDUHRUFRPSHWH)HVWLQJHU
 7KHNHIIHFWLQGLYLGXDOVFRPSHWLQJDPRQJVPDOOHUJURXSVRIHTXDODELOLW\ZLOO
H[SHULHQFHDQLQFUHDVHLQWKHLUPRWLYDWLRQWRFRPSHWH*DUFLD	7RU
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 ,QWHUJURXSSDUWLFLSDWLRQLQGLYLGXDOVZRUNLQJWRJHWKHUDVDQLQWHUJURXSRU³WHDP´
ZLOOKDYHDQLQFUHDVHLQWKHLUPRWLYDWLRQWRFRPSHWHZKHQFRPSDUHGWRRWKHUV
FRPSHWLQJDVLQGLYLGXDOV7DXHU	+DUDFNLHZLF]
6WDWHPHQWRI3UREOHP
 'HVSLWHWKHEHQHILWVDVVRFLDWHGZLWKSK\VLFDODFWLYLW\QHDUO\SHUFHQWRIDGXOWV
OLYLQJLQWKH8QLWHG6WDWHVDUHVWLOOQRWJHWWLQJWKHUHFRPPHQGHGGDLO\SK\VLFDODFWLYLW\
1&+686'++6DQGDVPDQ\DVWZRWKLUGVDUHREHVHRURYHUZHLJKW
)OHJDOHWDO:&5)$,&50DQ\RIWKHSHGRPHWHUSURJUDPVWKDWKDYH
EHHQLPSOHPHQWHGKDYHHIIHFWLYHO\PRWLYDWHGWKHSDUWLFLSDQWVWRLQFUHDVHWKHLUSK\VLFDO
DFWLYLW\RXWSXWVKRZHYHUUHVHDUFKHUVKDYHEHHQXQDEOHWRVXJJHVWZKLFKIHDWXUHVZHUH
SULPDULO\UHVSRQVLEOHIRUWKHSK\VLFDODFWLYLW\LQFUHDVHVEHLQJVHHQLQWKHVHSDUWLFLSDQWV
5HVHDUFK4XHVWLRQ¶V
 7KHIROORZLQJTXHVWLRQVUHJDUGLQJSHGRPHWHUSURJUDPVDQGWKHLQIOXHQFHWKH\
KDYHRQLQGLYLGXDOVZKHQDWWHPSWLQJWRLQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\WKH\
DFKLHYHZHUHDGGUHVVHG
 &DQWKHFRPSHWLWLYHLQFHQWLYHIHDWXUHVRIDQRQOLQHSHGRPHWHUSURJUDPKDYHD
VLJQLILFDQWHIIHFWRQWKHSDUWLFLSDQWVUHJDUGLQJWKHDPRXQWRIVWHSVWKH\WDNHZKHQ
FDVKDQGRUSUL]HLQFHQWLYHVDUHQRWRIIHUHG"
 'RWKHGLIIHUHQWW\SHVRIFRPSHWLWLRQVPDOOJURXSVRIHTXDODELOLW\LQWHUJURXSRU
ODUJHJURXSRIYDU\LQJDELOLW\YDU\LQWKHHIIHFWWKH\KDYHRQSDUWLFLSDQWV
UHJDUGLQJWKHDPRXQWRIVWHSVWKH\WDNH"
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 :LOOWKHFRPSHWLWLYHLQFHQWLYHIHDWXUHVRIDQRQOLQHSHGRPHWHUSURJUDPKDYHD
VLJQLILFDQWHIIHFWRQWKHSDUWLFLSDQWVH[SHULPHQWDOZKHQWKH\DUHFRPSDUHGWRD
FRQWUROJURXS"
 :LOOWKHFRPSHWLWLYHLQFHQWLYHIHDWXUHVRIDQRQOLQHSHGRPHWHUSURJUDPKDYHD
VLJQLILFDQWHIIHFWRQWKHSDUWLFLSDQWVH[SHULPHQWDOZKHQFRPSDULQJWKHLU
FRPSHWLWLYHLQFHQWLYHVWHSGDWDWRWKHLURZQEDVHOLQHVWHSGDWD"
/LPLWDWLRQV
 7KH9LUJLQ+HDOWK0LOHVSURJUDPZDVXVHGWRPHDVXUHWKHSK\VLFDODFWLYLW\
RXWSXWVRIDGXOWVLQWKHZRUNSODFH7KHVWXG\SDUWLFLSDQWVZRUNHGDWWKH%UDKDPVFKRRO
GLVWULFWLQ%UDKDP0LQQHVRWD7KHPDMRULW\RIWKHOLPLWDWLRQVDVVRFLDWHGZLWKWKLVVWXG\
ZHUHGXHWRWKHFOLPDWHSDUWLFLSDQWYDULDEOHVDQGWLPHRI\HDUWKHVWXG\ZDVFRQGXFWHG
7KHOLPLWDWLRQVRIWKHVWXG\LQFOXGHG
 2QO\HPSOR\HHVWKDWVLJQHGXSIRUWKHVFKRRO¶VZHOOQHVVHYHQWDQGSXUFKDVHGD
SHGRPHWHUIRUZHUHDEOHWRSDUWLFLSDWHLQWKHVWXG\
 7KHVWXG\KDGSDUWLFLSDQWV
 7KHSDUWLFLSDQWVUDQJHGLQDJHIURP
 7KHSDUWLFLSDQWVZHUHDEOHWRDFFHVVWKHLUDFFRXQWVIURPDQ\FRPSXWHUFRQQHFWHG
WRWKHLQWHUQHWDIWHUWKH\XSORDGHGWKHVRIWZDUH6RPHSDUWLFLSDQWVGLGQRWKDYH
LQWHUQHWDFFHVVLQWKHLUKRPHVDQGZHUHRQO\DEOHWRDFFHVVWKHLUDFFRXQWVDWWKH
VFKRRO
 7KHSDUWLFLSDQWVZHUHDEOHWRPDNHVRFLDOFRPSDULVRQVZKLFKPD\KDYHLQFUHDVHG
WKHOLNHOLKRRGRIFKHDWLQJLHVKDNLQJDSHGRPHWHUE\KDQGDWWDFKLQJSHGRPHWHU
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WRDSHWHWFLQRUGHUWRDYRLGDQ\HPEDUUDVVPHQWRIKDYLQJORZHUVWHSFRXQWV
WKHQRWKHUV
 7KHSDUWLFLSDQWVNQHZWKDWWKHLUGDWDZDVEHLQJFROOHFWHGDQGXVHGIRUWKHVWXG\
ZKLFKPD\KDYHPRWLYDWHGWKHPWRLQFUHDVHWKHLUSK\VLFDODFWLYLW\RXWSXWV
 $Q\SDUWLFLSDQWVLQYROYHGLQLQGRRUYROOH\EDOOOHDJXHVDHURELFVFODVVHVZDONLQJ
FOXEVHWFKDGGUDPDWLFLQFUHDVHVLQWKHLUSK\VLFDODFWLYLW\
 7KHSDUWLFLSDQWVJRLQJRQYDFDWLRQVKDGGUDPDWLFLQFUHDVHVLQWKHLUSK\VLFDO
DFWLYLW\,QFUHDVHVPD\KDYHEHHQVHHQIRUWKRVHYDFDWLRQLQJLQDUHDVZKHUH
WRXULVWDWWUDFWLRQVDPXVHPHQWSDUNVDQGVLJKWVHHLQJRSSRUWXQLWLHVZHUHSRSXODU
 7KHSDUWLFLSDQWVJRLQJRQYDFDWLRQVKDGGUDPDWLFGHFUHDVHVLQWKHLUSK\VLFDO
DFWLYLW\'HFUHDVHVPD\KDYHEHHQVHHQIRUWKRVHYDFDWLRQLQJLQTXLHWORFDWLRQV
ZKHUHUHDGLQJORXQJLQJDQGUHOD[LQJZHUHSRSXODU
 8VLQJQHZSHGRPHWHUHTXLSPHQWDORQJZLWKEHLQJDEOHWRYLVXDOO\VHHSURJUHVV
UHODWLYHWRVWHSFRXQWVFRXOGKDYHFDXVHGSDUWLFLSDQW¶VWRKDYH³KLJKHUWKDQ
QRUPDO´EDVHOLQHVWHSFRXQWPHDQ
 7KHYDU\LQJZLQWHUZHDWKHUFRQGLWLRQVDQGWHPSHUDWXUHPD\KDYHOLPLWHGWKH
DPRXQWRISK\VLFDODFWLYLW\WKHSDUWLFLSDQWVZHUHDEOHWRJHW
 7KHSDUWLFLSDQWVH[SHULHQFLQJLOOQHVVRULQMXU\PD\KDYHKDGGUDPDWLFGHFUHDVHV
LQWKHLUSK\VLFDODFWLYLW\
 6RPHSDUWLFLSDQWVORVWZUHFNHGEURNHRURWKHUZLVHFDXVHGWKHLUSHGRPHWHUVWR
EHLQDGHTXDWHRUXQXVDEOHIRUGDWDFROOHFWLRQ


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'HOLPLWDWLRQV
 7KHGHOLPLWDWLRQVRIWKHVWXG\ZHUHVHWE\WKHUHVHDUFKHUDVDPHPEHURIWKH
VFKRRO¶V:HOOQHVV&RPPLWWHH)XUWKHUGHOLPLWDWLRQVZHUHGXHWRWKHUHVHDUFKHUKDYLQJD
WLPHOLPLWLQZKLFKWKHVWXG\KDGWREHFRQGXFWHGLQRUGHUWRPHHWWKHLQVWLWXWLRQDOUHYLHZ
ERDUGDQGJUDGXDWLRQUHTXLUHPHQWV7KHGHOLPLWDWLRQVRIWKHVWXG\LQFOXGHG
 7KHVWXG\ZRXOGEHFRQGXFWHGLQ%UDKDP0LQQHVRWD
 2QO\HPSOR\HHVRIWKH%UDKDPVFKRROGLVWULFWZHUHLQYLWHGWRSDUWLFLSDWHLQWKH
VFKRROZHOOQHVVHYHQW
 7KHVWXG\ZDVFRQGXFWHGRYHUDSHULRGRIRQHPRQWKIURP)HEUXDU\WKWKURXJK
0DUFKWK
 4XDQWLWDWLYHGDWDZDVREWDLQHGGXULQJWKHILUVWZHHNRIWKHVWXG\DQGXVHGDVD
EDVHOLQHPHDVXUHWKURXJKRXWWKHVWXG\
 7KH3UHWHVW3RVWWHVW&RQWURO*URXSGHVLJQZDVLPSOHPHQWHG
 7KH9LUJLQ+HDOWK0LOHVSHGRPHWHUSURJUDPZDVXVHG
 3DUWLFLSDQWVIRUJHWWLQJWRZHDUWKHLUSHGRPHWHUVGXULQJWKHWLPHRIGDWDFROOHFWLRQ
ZHUHH[FOXGHGIURPWKHVWXG\
 3DUWLFLSDQWVZKRORVWZUHFNHGEURNHRURWKHUZLVHFDXVHGWKHLUSHGRPHWHUVWREH
LQDGHTXDWHDQGXQXVDEOHIRUGDWDFROOHFWLRQZHUHH[FOXGHGIURPWKHVWXG\
 3DUWLFLSDQWVZKRHQJDJHGLQPDUDWKRQVRUZDONDWKRQVZHUHH[FOXGHGIURP
SRUWLRQVRIWKHVWXG\


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$VVXPSWLRQV
 0DQ\RIWKHSDUWLFLSDQWVLQWKHVWXG\ZHUHWHDFKHUVDQGWKHUHIRUHKDGUHFHLYHGD
IRXU\HDUGHJUHHIURPDXQLYHUVLW\,WZDVDVVXPHGWKDWWKHSDUWLFLSDQWVZHUHDEOHWRUHDG
DQGXQGHUVWDQGWKHLUUHVSRQVLELOLWLHVDVVRFLDWHGZLWKWKHVWXG\7KHUHVHDUFKHUKDG
SUHYLRXVH[SHULHQFHZLWKWKH9LUJLQ+HDOWK0LOHVSHGRPHWHUSURJUDPZKLFKOHGWRWKH
DVVXPSWLRQWKDWWKHSDUWLFLSDQWVZRXOGEHDEOHWRRSHUDWHWKHLUSHGRPHWHUDQGWKH
SURJUDPZLWKPXFKHDVH:KHQH[DPLQLQJWKHSDUWLFLSDQWVLQYROYHGLQWKHVWXG\WKH
UHVHDUFKHUPDGHWKHIROORZLQJDVVXPSWLRQV
 3DUWLFLSDQWVKDGDWWHQGHGDWUDLQLQJVHVVLRQSXWRQE\WKHUHVHDUFKHUDQGZHUH
WKHUHIRUHDEOHWRXVHWKHLUSHGRPHWHUVDQGV\QFWKHPWRWKHLUFRPSXWHUVZLWKRXW
H[SHULHQFHDQ\GLIILFXOWLHV
 3DUWLFLSDQWVKDGPDGHDQHIIRUWWRZHDUWKHLUSHGRPHWHUVHYHU\GD\
 3DUWLFLSDQWVHQJDJHGLQ³QRUPDO´DPRXQWVRISK\VLFDODFWLYLW\IRUWKHLUEDVHOLQH
ZHHNPHDVXUHV
 3DUWLFLSDQWVGLGQRWFKHDWDVWKH\KDGVLJQHGDGRFXPHQWVWDWLQJWKDWWKHVWHS
FRXQWWKH\SURYLGHGZDVKRQHVWDQGWKDWWKH\ZHUHWKHRQO\LQGLYLGXDOZKRZRUH
WKHSHGRPHWHUWKURXJKRXWWKHWLPHSHULRGRIWKHVWXG\
 3DUWLFLSDQWVZDQWHGWREHFRPHPRUHSK\VLFDOO\DFWLYH
 7KHPDMRULW\RIWKHSDUWLFLSDQWVKDGDFFHVVWRWKHLUDFFRXQWVIURPWZRORFDWLRQV
WKHLUVFKRROFRPSXWHUVDQGWKHLUKRPHFRPSXWHUVGXHWRWKHJURZWKRIWKH
LQWHUQHWDQGXVHRIFRPSXWHUVE\WKHJHQHUDOSXEOLF


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'HILQLWLRQRI7HUPV
 3K\VLFDO$FWLYLW\$Q\DFWLYLW\LQZKLFKDERG\LVLQPRWLRQUDWKHUWKDQDWUHVW
 6RFLDO&RPSDULVRQ7KHRU\+XPDQVSRVVHVVDGULYHIRUVHOIHYDOXDWLRQDQG
IXUWKHUPRUHLQGLYLGXDOVFRXOGOHDUQDERXWWKHLUDELOLWLHVDQGDWWLWXGHVE\
FRPSDULQJWKHPVHOYHVZLWKRWKHUV3HRSOHPRVWO\VHHNWRFRPSDUHWKHPVHOYHV
ZLWKVRPHRQHKDYLQJUHDVRQDEOHVLPLODULWLHVWRWKHPKRZHYHULIQRLQGLYLGXDOV
DUHSUHVHQWWKDWKDYHUHDVRQDEOHVLPLODULWLHVFRPSDULVRQVZLOOXVXDOO\EHPDGHWR
DQ\RQHSUHVHQWDWWKHWLPHRIFRPSDULVRQ)HVWLQJHU
 6RFLDO,QWHUGHSHQGHQFH7KHRU\7KHFRQFHSWEHKLQGWKLVWKHRU\WKDWLQRUGHUIRU
LWVRFLDOLQWHUGHSHQGHQFHWRH[LVWLQGLYLGXDOVQHHGWRVKDUHFRPPRQJRDOVDQG
HDFKLQGLYLGXDO¶VRXWFRPHVDUHDIIHFWHGE\WKHDFWLRQVRIRWKHUV6WDQQH-RKQVRQ
':	-RKQVRQS
 ,QWHU*URXS&RPSHWLWLRQ$FRQWHVWEHWZHHQWZRRUPRUHJURXSV7DXHU	
+DUDFNLHZLF]
 &RRSHUDWLRQ:RUNLQJWRJHWKHUWRDFFRPSOLVKVKDUHGJRDOV,QGLYLGXDO
SHUIRUPDQFHLVFKHFNHGUHJXODUO\WRHQVXUHWKDWDOOSDUWLFLSDQWVDUHFRQWULEXWLQJ
UHJXODUO\´-RKQVRQ':	-RKQVRQS
 3HGRPHWHU$QLQVWUXPHQWUHFRUGLQJGLVWDQFHVDSHUVRQFRYHUVRQIRRWE\
PRQLWRULQJWKHLUVWHSV7XGRU/RFNH	%DVVHWW
 &RPSHWLWLRQ7RGHVLUHWRDWWDLQDJRDODJDLQVWRWKHULQGLYLGXDOVVXFKDVDQ
DGYDQWDJHRUDYLFWRU\0DOKRUWD
 0RWLYDWLRQ7KHGULYLQJIRUFHE\ZKLFKKXPDQVDFKLHYHWKHLUJRDOV 0DOKRUWD
 
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 (TXDO$ELOLW\*URXSV,QGLYLGXDOVKDYLQJVLPLODUDFKLHYHPHQWOHYHOVRIEDVHOLQH
GDWDDUHSODFHGLQWRVSHFLILFJURXSVZKHQFRQGXFWLQJVLPLODUWDVNV7XGRU/RFNH
	%DVVHWW
 ,QFHQWLYHV5HZDUGVLWHPVYLHZHGDVGHVLUDEOHJLYHQWRLQGLYLGXDOVXSRQWDVN
FRPSOHWLRQ0DOKRUWD
 6WHS&RXQWLQJ3URJUDPV9DULRXVSURJUDPVDGPLQLVWHUHGE\HPSOR\HUVWKDWXVH
SHGRPHWHUVRUDFFHOHURPHWHUVZLWKWKHJRDORILQFUHDVLQJSK\VLFDODFWLYLW\
%R\FH
6XPPDU\
 $OWKRXJKJHWWLQJWKHUHFRPPHQGHGDPRXQWRISK\VLFDODFWLYLW\FDQUHGXFHWKH
ULVNRIDFTXLULQJPDQ\RIWKHKHDOWKFRQGLWLRQVSUHYDOHQWLQWKH8QLWHG6WDWHVWKHUHLVQRW
VXIILFLHQWHYLGHQFHWRVXJJHVWWKDWWKHPDMRULW\RIDGXOWVLQ$PHULFDDUHJHWWLQJWKLV
DPRXQW)OHJDOHWDO:&5)$,&57KH6XUJHRQ*HQHUDOKDVPDGHLW
HYLGHQWWKDWHQFRXUDJLQJLQFUHDVHVLQSK\VLFDODFWLYLW\LVDWWKHWRSRIKHUSULRULWLHVIRUDOO
$PHULFDQV86'++6+HDOWKFDUHDGYRFDWHVDQGHPSOR\HUVFRQWLQXHWR
LPSOHPHQWSURJUDPVZLWKRQOLQHSHGRPHWHUSURJUDPVEHLQJDPRQJWKHPRVWSRSXODULQ
DQDWWHPSWWRGHFUHDVHWKHDPRXQWRIREHVHRURYHUZHLJKWDGXOWVUHVLGLQJLQWKH8QLWHG
6WDWHV)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO5HVHDUFKHUVKDYH
VXJJHVWHGWKDWSHGRPHWHUSURJUDPVFDQEHXVHGWRHIIHFWLYHO\PRWLYDWHLQGLYLGXDOVWR
LQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\WKH\DFKLHYHKRZHYHUWKHVSHFLILFYDULDEOH
UHVSRQVLEOHIRUWULJJHULQJWKLVPRWLYDWLRQUHPDLQVXQNQRZQ)RVWHUHWDO.DQJHW
DO9DQ:RUPHUHWDO)XUWKHUPRUHWKHPDMRULW\RISHGRPHWHUSURJUDPV
WKDWKDYHEHHQUHVHDUFKHGKDYHRIIHUHGFDVKDQGRUSUL]HUHZDUGVWRWKHLUSDUWLFLSDQWV
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ZKLFKSUHVHQWVDFKDOOHQJHWRWKRVHZDQWLQJWRWDUJHWDODUJHSRSXODWLRQ%R\FH
86%/63HGRPHWHUSURJUDPVKDYHWKHFDSDFLW\WRPRWLYDWHWKHLUSDUWLFLSDQWVLQD
YDULHW\RIZD\VKRZHYHUWKHUHLVLQVXIILFLHQWUHVHDUFKWRVXJJHVWWKDWWKHVHSURJUDPVDUH
HIIHFWLYHZKHQFDVKDQGRUSUL]HLQFHQWLYHVDUHQRWRIIHUHG


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&KDSWHU5HYLHZRI5HODWHG/LWHUDWXUH
,QWURGXFWLRQ
 7KHDPRXQWRIRYHUZHLJKWDQGREHVHDGXOWVFRQWLQXHVWREHDSUREOHPLQWKH
8QLWHG6WDWHVGHVSLWHWKHPDQ\KHDOWKEHQHILWVDVVRFLDWHGZLWKOLYLQJDSK\VLFDOO\DFWLYH
OLIHVW\OH)OHJDO&DUUROO2JGHQ	&XUWLQ1&+686'++6
:&5)$,&5)RUWKHSXUSRVHRIWKHVWXG\WKHDUHDVRIOLWHUDWXUHUHYLHZHGWKDW
SHUWDLQHGWRDGXOWLQDFWLYLW\ZHUHSULPDULO\XVHGWRSUHVHQWWKHSUREOHPWKH8QLWHG6WDWHV
LVIDFLQJUHJDUGLQJWKHQXPEHURIDGXOWVZKRDUHFXUUHQWO\QRWJHWWLQJDGHTXDWHSK\VLFDO
DFWLYLW\7KHVFRSHRIUHVHDUFKLQFOXGHGWKHVWXGLHVGRQHLQIROORZLQJDUHDVHIIHFWLYH
SHGRPHWHUSURJUDPVFRPSHWLWLYHWKHRU\PRWLYDWLRQDOWKHRU\WKHFRQYHUVLRQRI
SHGRPHWHUVWHSVLQWRSK\VLFDODFWLYLW\HTXLYDOHQFLHVDQGHIIHFWLYHJURXSLQJIRULQFUHDVHG
PRWLYDWLRQ7KHFRPSLODWLRQRIUHVHDUFKZDVFRQGHQVHGLQWRILYHIROORZLQJFDWHJRULHV
7KHFDWHJRULHVLQFOXGHGDDQHIIHFWLYHSHGRPHWHUSURJUDPXVLQJVRFLDOFRPSDULVRQV
ZLWKRXWLQFHQWLYHVEHIIHFWLYHSHGRPHWHUSURJUDPVXVLQJVRFLDOFRPSDULVRQVZLWK
LQFHQWLYHVFFRPSHWLWLYHDQGVRFLDOFRPSDUDWLYHWKHRULHVDQGWKHHIIHFWWKH\KDYHRQ
PRWLYDWLRQGXULQJLQGLYLGXDOFRPSHWLWLRQDPRQJVPDOOJURXSVRIHTXDODELOLW\LQGLYLGXDO
FRPSHWLWLRQDPRQJDODUJHJURXSRIYDU\LQJDELOLW\DQGLQWHUJURXSRU³WHDP´
FRPSHWLWLRQGFRQYHUWLQJSHGRPHWHUVWHSVLQWRSK\VLFDODFWLYLW\OHYHOVIRUDSSURSULDWH
JURXSLQJDQGHVXPPDU\RIUHYLHZHGOLWHUDWXUH
$Q(IIHFWLYH3HGRPHWHU3URJUDPXVLQJ6RFLDO&RPSDULVRQVZLWKRXW,QFHQWLYHV
2YHUWKHODVWGHFDGHPDQ\UHVHDUFKHUVKDYHFRQGXFWHGVWXGLHVRQWKH
HIIHFWLYHQHVVRIRQOLQHSHGRPHWHUSURJUDPV.DQJHWDO,QDQDWWHPSWWRUHGXFH
WKHDPRXQWRI$PHULFDQVVXIIHULQJIURPIRUHVHHDEO\SUHYHQWDEOHLOOQHVVHVSHGRPHWHU
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SURJUDPVKDYHEHHQGHVLJQHGVRWKDWFRPSDQLHVFDQDGPLQLVWHUWKHPLQWKHZRUNSODFHWR
PRWLYDWHWKHLUHPSOR\HHVWRLQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\WKH\DUHJHWWLQJ2QH
VWXG\FRQGXFWHGDWWKH/LQFROQ6RFLDO&RPSXWLQJ5HVHDUFK&HQWUH)RVWHUHWDO
IRXQGWKDWZKHQXVLQJVLPSOHPRELOHGHYLFHVLHSHGRPHWHUVDFFHOHURPHWHUVDQGDQ
RQOLQHVRFLDOQHWZRUN)DFHERRNDGXOWVFRXOGVXFFHVVIXOO\EHPRWLYDWHGWRLQFUHDVHWKHLU
GDLO\SK\VLFDODFWLYLW\RXWSXWV7KLVVWXG\KDGWZRJURXSVRISDUWLFLSDQWVRQHJURXSZDV
VRFLDOO\HQDEOHGWKHRWKHUQRQVRFLDO,QWKHVRFLDOO\HQDEOHGFRQGLWLRQSDUWLFLSDQWV
ZHUHDOORZHGWRYLHZHDFKRWKHU¶VVWHSGDWDDQGSRVWFRPPHQWVSHUWDLQLQJWRERWKWKHLU
GDLO\VWHSFRXQWVDQGWKHVWHSFRXQWVRIRWKHUSDUWLFLSDQWVLQWKHJURXS,QWKHQRQVRFLDO
FRQGLWLRQSDUWLFLSDQWVFRXOGRQO\YLHZWKHLURZQSHUVRQDOVWHSGDWD7KLVVWXG\
VXJJHVWHGWKDWSDUWLFLSDQWVZDONHGPRUHVWHSVRUJRWPRUHSK\VLFDODFWLYLW\ZKHQ
WKH\ZHUHLQWKHVRFLDOO\HQDEOHGJURXS3DUWLFLSDQW¶VUHVSRQVHVZHUHGRFXPHQWHGDQG
WKHFRPPHQWVVKRZHGWKDWWKHFRPSHWLWLYHDVSHFWRIEHLQJDEOHWRYLHZRWKHUVVWHSFRXQW
WRWDOVZDVDPDLQFRPSRQHQWUHVSRQVLEOHIRUPRWLYDWLQJWKHLQGLYLGXDOVWRLQFUHDVHWKHLU
SK\VLFDODFWLYLW\RXWSXWV
)RVWHU/LQHKDQDQG/DZVRQVXJJHVWHGWKDWWKHXVHRIVWHSFRXQWLQJ
GHYLFHVDQGVRFLDOFRPSDULVRQVFRXOGIXQFWLRQDVVXFFHVVIXOWULJJHUVIRUSRVLWLYHFKDQJHV
LQEHKDYLRU$FFRUGLQJWR)RVWHUDQGFROOHDJXHVSWKHFRQFOXVLRQVGUDZQIURP
WKLVVWXG\ZHUHWKDW³WKHVRFLDODQGFRPSHWLWLYHLQWHUDFWLRQVRFFDVLRQHGE\WKHVRFLDO
YHUVLRQRIWKH6WHS0DWURQ)DFHERRNDSSOLFDWLRQPRWLYDWHGSDUWLFLSDQWVWREHFRPHPRUH
SK\VLFDOO\DFWLYHGXULQJZRUN´)XUWKHUPRUH)RVWHUDQGFROOHDJXHVVXJJHVWHGWKDWWKH
LQGLYLGXDO¶VDELOLW\WRPDNHWKHVRFLDOFRPSDULVRQVZDVUHVSRQVLEOHIRUWKHSK\VLFDO
16 
 
DFWLYLW\LQFUHDVHVEHLQJVHHQDVWKH\ZHUHDEOHWRWKRURXJKO\H[DPLQHEHKDYLRUDOIDFWRUV
DORQJZLWKWKHVWHSWKHFRXQWGDWDRIWKHRWKHUSDUWLFLSDQWV
7KHSDUWLFLSDQWVLQWKHVWXG\YLHZHGWKHLUVWHSFRXQWVZKLOHZRUNLQJKRZHYHU
)RVWHUDQGFROOHDJXHVVXJJHVWHGWKDWVWHSVWDNHQPD\KDYHEHHQYLHZHGPRUH
G\QDPLFDOO\E\SDUWLFLSDQWVUDWKHUWKDQMXVWPHUHO\YLHZLQJVWHSVDVGDWD
,WLVSRVVLEOHWKDWWKHVHGDWDUHODWHGWRVWHSVZHUHFRQVLGHUHGQRWSXUHO\ 
 DVWKHQXPEHURIVWHSVWDNHQEXWDVVWHSVFORVHUWREHDWLQJWKHLUIULHQGVWHSV
 FORVHUWRZLQQLQJRUDVDSHUIRUPDQFHWKDWQHHGHGWRFKDQJHLQRUGHUWRDFKLHYH
 HTXDOLW\ZLWKIHOORZSDUWLFLSDQWV:LWKRXWWKHFRPSHWLWLYH)DFHERRNDSSOLFDWLRQ
 WKLVZRXOGQRWKDYHEHHQSRVVLEOHS
)RVWHUDQGFROOHDJXHVQHYHULQLWLDWHGDQRIILFLDOFRPSHWLWLRQRURIIHUHGLQFHQWLYHVIRU
ZLQQLQJDQ\W\SHRIFRPSHWLWLRQ7KH\DGGHGDIHDWXUHWRWKHLUZHEVLWHDVNLQJWKH
TXHVWLRQ³ZKRJRWWKHPRVWVWHSVWRGD\´DQGWKHSDUWLFLSDQWVEHJDQHQJDJLQJLQWKHLURZQ
FRPSHWLWLRQV)RVWHUDQGFROOHDJXHVVXJJHVWHGWKDWDGGLWLRQDOUHVHDUFKVKRXOGEH
FRQGXFWHGRQWKHVHW\SHVRIVRFLDOO\FRPSDUDWLYHRQOLQHVWHSFRXQWLQJSURJUDPVLQRUGHU
WRGHWHUPLQHWKHLUHIIHFWLYHQHVV$OWKRXJK)RVWHUDQGFROOHDJXHVGLGQRWRIIHUDQ\FDVK
DQGRUSUL]HLQFHQWLYHVWRWKHSDUWLFLSDQWVLQWKHLUVWXG\SK\VLFDODFWLYLW\LQFUHDVHVZHUH
VWLOOSUHYDOHQWDPRQJWKHSDUWLFLSDQWVLQWKHLUVRFLDOO\HQDEOHGJURXS7KHLUUHVHDUFK
VXJJHVWHGWKDWWKHXVHRIFDVKDQGRUSUL]HLQFHQWLYHVPD\QRWEHQHFHVVDU\IRUWKHVH
W\SHVRISURJUDPVWREHHIIHFWLYH
(IIHFWLYH3HGRPHWHU3URJUDPVXVLQJ6RFLDO&RPSDULVRQVZLWK,QFHQWLYHV
3HGRPHWHUSURJUDPVVLPLODUWRWKHRQHUHVHDUFKHGE\)RVWHUDQGFROOHDJXHV
DQGDOVRPRUHDGYDQFHGRUGHYHORSHGSHGRPHWHUSURJUDPVWKDWRIIHUFKDOOHQJH
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IHDWXUHVDQGFDVKDQGRUSUL]HLQFHQWLYHVKDYHEHHQDQDO\]HGUHJDUGLQJWKHLU
HIIHFWLYHQHVV.DQJHWDO2QHVWXG\FRQGXFWHGE\WKH'LDEHWHV6SHFWUXP
VKRZHGDQLQFUHDVHRIPHDQGDLO\VWHSVE\ZKHQLQFHQWLYHVZHUHXVHGWRPRWLYDWH
DFWLYLW\9DQ:RUPHUHWDO5HVHDUFKHUVFRQFOXGHGWKDWWKHVHSURJUDPVPD\KDYH
EHHQHIIHFWLYHVROHO\EDVHGRQWKHLQFHQWLYHVEHLQJRIIHUHG8VLQJLQFHQWLYHVWRPRWLYDWH
LQGLYLGXDOVKDVEHHQGRQHLQDYDULHW\RIVHWWLQJV)XUWKHUUHVHDUFKZDVGRQHWR
GHWHUPLQHZKDWHIIHFWRIIHULQJFDVKDQGRUSUL]HLQFHQWLYHVKDGRQDQLQGLYLGXDO
7KHULVNRIXQGHVLUHGEHKDYLRUVZKHQRIIHULQJLQFHQWLYHV,QDVWXG\
FRQGXFWHGE\0DOKRUWDWKHHOHPHQWVDIIHFWLQJDQLQGLYLGXDOV¶GHVLUHWRFRPSHWH
ZHUHWKRURXJKO\DQDO\]HG8SRQUHYLHZLQJWKLVUHVHDUFKLWZDVGHWHUPLQHGWKDWDQ
DVVRFLDWLRQH[LVWVEHWZHHQLQFUHDVHGULVNIDFWRUVWRDQLQGLYLGXDOZKHQWKH\DUHRIIHUHG
FDVKDQGRUSUL]HLQFHQWLYHVIRUFRPSOHWLQJWDVNV0DOKRUWDVXJJHVWHGWKDWZKHQ
LQGLYLGXDOVDUHRIIHUHGDUHZDUGWKH\GHHPYDOXDEOHLWWKHQWUDQVIHUVDQ\QDWXUDO
PRWLYDWLRQWKH\KDGLQWRDSXUVXLWRI³ZLQQLQJ´RUWKH³GHVLUHWRZLQ´IXUWKHUPRUHZKHQ
WKLVKDSSHQVWKHSUHIHUHQFHLVVROHO\IRUWKHUHODWLYHSD\RIIZKLFKWULJJHUVWKH³ZLQDWDQ\
FRVWPHQWDOLW\´FDXVLQJWKHPWRQHJOHFWWKHLURZQZHOOEHLQJDQGSRWHQWLDOO\FDXVHKDUP
WRWKHPVHOYHVRURWKHUV8SRQUHYLHZLQJWKLVUHVHDUFKLWZDVGHWHUPLQHGWKDWPRWLYDWLRQ
WKURXJKFDVKDQGRUSUL]HLQFHQWLYHSURJUDPVPD\FDXVHXQIDYRUDEOHEHKDYLRUVDPRQJ
SDUWLFLSDQWV)XUWKHUUHVHDUFKRQWKHSHGRPHWHUSURJUDPVWKDWKDGRIIHUHGFDVKDQGRU
SUL]HLQFHQWLYHVWRPRWLYDWHWKHLUSDUWLFLSDQWVZDVGRQHLQRUGHUWRGHWHUPLQHLIWKHVH
SURJUDPVZHUHHIIHFWLYH
7KHHIIHFWLYHQHVVRISHGRPHWHUSURJUDPV$PHWDDQDO\VLV,QWKHLUPHWD
DQDO\VLVRQWKHHIIHFWVRISHGRPHWHUEDVHGSK\VLFDODFWLYLW\LQWHUYHQWLRQV.DQJDQG
18 
 
FROOHDJXHVH[DPLQHGSHGRPHWHUSURJUDPVGHVLJQHGWRLQFUHDVHWKHDPRXQWRI
GDLO\SK\VLFDODFWLYLW\WKDWWKHSDUWLFLSDQWVZHUHDFKLHYLQJ$IWHUUHYLHZLQJDUWLFOHV
UHODWLQJWRHIIHFWLYHLQWHUYHQWLRQPHWKRGVDQGHOLPLQDWLQJGXSOLFDWHVWXGLHVWKH\IRXQG
VWXGLHVFRQGXFWHGLQWKLVDUHDWRGHWHUPLQHZKDWDIIHFWWKHLQWHUYHQWLRQIHDWXUHV
DVVRFLDWHGZLWKSHGRPHWHUSURJUDPVKDGRQLQGLYLGXDOV¶PRWLYDWLRQWRLQFUHDVHWKHLU
SK\VLFDODFWLYLW\,QRUGHUWREHLQFOXGHGLQWKHUHYLHZHGSHGRPHWHUEDVHGSURJUDPVWKH
VWXGLHVUHYLHZHGKDGWRPHHWWKHIROORZLQJFULWHULD$WOHDVWRQHSDUWLFLSDQWJURXSXVHG
SHGRPHWHUVGDLO\SHGRPHWHUVZHUHXVHGDVDPRWLYDWLRQDOWRROGXULQJWKHLQWHUYHQWLRQ
VWHSFRXQWVZHUHDVVHVVHGSUHDQGSRVWLQWHUYHQWLRQLQFHQWLYHDQGWKHLQWHUYHQWLRQSHULRGV
ODVWHGDWOHDVWZHHNV7KHHYLGHQFHDFFXPXODWHGE\.DQJDQGFROOHDJXHVVXJJHVWHG
WKDWWKHXVHRISHGRPHWHUVSURJUDPVKDGDPRGHUDWHDQGSRVLWLYHHIIHFWRQWKHLQFUHDVHRI
SK\VLFDODFWLYLW\LQWKHLQWHUYHQWLRQVWXGLHV
2QFH.DQJDQGFROOHDJXHVKDGFRQGHQVHGWKHLUVWXGLHVWKH\ZHUH
FDWHJRUL]HGLQWRRQHRIWKUHHDUHDVRIIRFXVIRUWKHLUPHWDDQDO\VLVDSURJUDPVXVLQJ
JRDOLQWHUYHQWLRQVRILQFUHDVLQJGDLO\VWHSFRXQWVE\ZLWKFDVKDQGRUSUL]H
LQFHQWLYHRIIHULQJVESURJUDPVXVLQJJRDOLQWHUYHQWLRQVIRULQGLYLGXDOVWRJHW
VWHSVLQDGD\ZLWKFDVKDQGRUSUL]HLQFHQWLYHRIIHULQJVDQGFSURJUDPVFDWHJRUL]HG
XQGHUWKHWLWOH³RWKHU´1RFDWHJRULHVZHUHPDGHEDVHGRQH[DPLQLQJWKHHIIHFWWKHVRFLDO
FRPSDULVRQRUFRPSHWLWLYHFKDOOHQJHVKDGRQWKHSDUWLFLSDQWVZKHQQRLQFHQWLYHVZHUH
RIIHUHG$OWKRXJKWKHHYLGHQFHRIWKHLUUHYLHZHGVWXGLHVVXJJHVWHGWKDWSHGRPHWHU
SURJUDPLQWHUYHQWLRQVKDGDQLQFUHDVLQJHIIHFWRQWKHSK\VLFDODFWLYLW\RIWKHSDUWLFLSDQWV
.DQJDQGFROOHDJXHVZHUHXQDEOHWRGHWHUPLQHZKHWKHUWKHJRDOVHWWLQJFRPSHWLWLYH
FKDOOHQJHIHDWXUHVRUWKHRIIHULQJVRILQFHQWLYHVZHUHSULPDULO\UHVSRQVLEOHIRU
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PRWLYDWLQJWKHSK\VLFDODFWLYLW\LQFUHDVHUHVSRQVHVLQSDUWLFLSDQWV6LPLODUWR)RVWHUDQG
FROOHDJXHV.DQJDQGFROOHDJXHVVXJJHVWHGWKDWIXUWKHUUHVHDUFKEHFRQGXFWHGRQ
SHGRPHWHUSURJUDPVLQRUGHUWRGHWHUPLQHZKLFKPRWLYDWLRQDODWWULEXWHVZHUHHIIHFWLYH
&RPSHWLWLYH7KHRU\DQG6RFLDO&RPSDULVRQ(IIHFWRQ0RWLYDWLRQ
0RWLYDWLRQFDQEHGHVFULEHGDVWKHGULYLQJIRUFHE\ZKLFKKXPDQVDFKLHYHWKHLU
JRDOVRUDFFRPSOLVKWDVNV0DOKRUWD,QWKHDesire to Win 0DOKRUWD
PDNHVUHIHUHQFHWRWKHERRNThe Evolution of CooperationE\$[HOURGLQZKLFK
VKHGLVFRYHUHGWKDWWKHPRWLYDWLRQWRFRPSHWHRIWHQSURPRWHGVXUYLYDODQGVXFFHVV,Q
DGGLWLRQWRWKLVGLVFRYHU\0DOKRUWDZDVDEOHWRGHWHUPLQHWKDWFRPSHWLWLYHEHKDYLRUVPD\
DOVREHSULPDULO\UHVSRQVLEOHIRUFUHDWLQJYDOXH7KHPDMRULW\RIWKHOLWHUDWXUHUHYLHZHG
RQFRPSHWLWLRQVXJJHVWHGWKDWFRPSHWLWLRQKDGDGLUHFWHIIHFWRQDQLQGLYLGXDO¶V
PRWLYDWLRQDQGWKDWZKHQDFRPSHWLWLRQZDVDGPLQLVWHUHGLQWKHRSWLPDOHQYLURQPHQWLW
VKRZHGWKDWPRWLYDWLRQLQFUHDVHG5HVXOWVVXJJHVWHGWKDWFRPSHWLWLRQKDGWKHSRWHQWLDO
WRLQFUHDVHPRWLYDWLRQLQDYDULHW\RIVHWWLQJVDQGWKDWRIIHULQJFDVKDQGRUSUL]H
LQFHQWLYHVPD\QRWEHQHFHVVDU\WRPRWLYDWHLQGLYLGXDOV,QRUGHUWRHIIHFWLYHO\
DGPLQLVWHUDFRPSHWLWLYHFKDOOHQJHXVLQJDSHGRPHWHUSURJUDPYDULRXVG\QDPLFVRI
FRPSHWLWLYHDQGPRWLYDWLRQDOUHVHDUFKZHUHWKHQH[WDUHDVRIOLWHUDWXUHUHYLHZHGLQRUGHU
WRGHWHUPLQHEHVWSUDFWLFHVDVUHODWLYHWRPRWLYDWLRQ
7KHN-HIIHFW6WXG\GHWDLOVDQGUHVXOWV,Q*DUFLDDQG7RU¶VVWXG\RQ
WKHNHIIHFWDQGWKHWKHRU\RIXVLQJFRPSHWLWLYHPRWLYDWLRQLQLWVRSWLPDOHQYLURQPHQW
FHUWDLQHOHPHQWVZHUHVKRZQWRVLJQLILFDQWO\LQFUHDVHDQLQGLYLGXDO¶VFRPSHWLWLYH
PRWLYDWLRQ*DUFLDDQG7RUPRGHOHGWKHLUUHVHDUFKGHVLJQDURXQG)HVWLQJHU¶VWKHRU\RQ
VRFLDOFRPSDULVRQ)HVWLQJHU¶VWKHRU\ZDVWKDWKXPDQVSRVVHVVHGDGULYHIRUVHOI
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HYDOXDWLRQ+HVWDWHGWKDWRQHFRXOGOHDUQDERXWWKHLUDELOLWLHVDQGDWWLWXGHVE\FRPSDULQJ
WKHPVHOYHVZLWKRWKHUVDQGWKDWSHRSOHLQJHQHUDOPRVWO\VHHNWRFRPSDUHWKHPVHOYHV
ZLWKVRPHRQHKDYLQJUHDVRQDEOHVLPLODULWLHV)HVWLQJHU,QDGGLWLRQWRWKLV
)HVWLQJHUVWDWHGWKDWLIWKHUHZHUHQRLQGLYLGXDOVSUHVHQWKDYLQJUHDVRQDEOHVLPLODULWLHV
FRPSDULVRQVZRXOGVWLOOEHPDGHWRDQ\RQHSUHVHQWDWWKHWLPHRIFRPSDULVRQ*DUFLD
DQG7RUK\SRWKHVL]HGWKDWLQGLYLGXDOVZRXOGQRWEHLQFOLQHGWRFRPSDUH
WKHPVHOYHVZKHQWKHJURXSVL]HZDVODUJHRSSRVLQJZKDW)HVWLQJHUKDGVXJJHVWHGDERXW
VRFLDOFRPSDULVRQV8SRQUHYLHZLQJ*DUFLDDQG7RU¶VVWXG\DQGWKHILQGLQJVRI
)HVWLQJHU¶VWKHRU\RIVRFLDOFRPSDULVRQVXEVWDQWLDOHYLGHQFHVXJJHVWHGWKDWFRPSDULQJ
RQHVHOIVRFLDOO\RUHQJDJLQJLQFRPSHWLWLRQKDGYDU\LQJHIIHFWVRQWKHPRWLYDWLRQDOOHYHOV
RIWKRVHHQJDJHGDQGIXUWKHUPRUHWKHVHPRWLYDWLRQDOOHYHOVZHUHGHWHUPLQHGE\WKHW\SH
RIFRPSHWLWLRQEHLQJFRQGXFWHG
$OWKRXJK*DUFLDDQG7RUDJUHHGZLWK)HVWLQJHURQKLVILQGLQJVDV
WKH\UHODWHGWRVRFLDOFRPSDULVRQVEHLQJPDGHWRWKRVHKDYHUHDVRQDEOHVLPLODULWLHVWKH\
K\SRWKHVL]HGWKDWWKHRSSRVLWHZRXOGKDSSHQDVJURXSVL]HLQFUHDVHG6SHFLILFILQGLQJV
RI*DUFLDDQG7RUVKRZHGWKDWDQLQFUHDVHPRWLYDWLRQDOHIIHFWRFFXUUHGZKHQLQGLYLGXDOV
ZHUHSODFHGLQVPDOOHUJURXSVRIHTXDODELOLW\DQGDGHFUHDVHGPRWLYDWLRQDOHIIHFW
RFFXUUHGZKHQLQGLYLGXDOVZHUHSODFHGLQWRODUJHJURXSVRIHTXDODELOLW\7KH\WHUPHG
WKLVFRQFHSWWKHNHIIHFW
Study details: The N-effect.  7KHSDUWLFLSDQWVLQ*DUFLDDQG7RU¶VVWXGLHV
ZHUHJLYHQVXUYH\VWKDWLQFOXGHGDVHULHVRIUKHWRULFDOTXHVWLRQVUHODWHGWRJURXSVL]H
HIIHFWZKHQH[DPLQLQJHIIRUWH[HUWHGRUPRWLYDWLRQFRPSHWLWLYHIHHOLQJVVRFLDO
FRPSDULVRQVDQGWKHHIIHFWRIVRFLDOFRPSDULVRQRQFRPSHWLWLYHPRWLYDWLRQ2IWKH
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YDULRXVVXUYH\VGRQHDOOKDGVLPLODUUHVXOWV,QRQHVXUYH\FRQGXFWHGLQGLYLGXDOVZHUH
DVNHGDERXWWKHDPRXQWRIHIIRUWWKH\ZRXOGH[HUWZKHQUXQQLQJD.UDFHDJDLQVWHLWKHU
RUSDUWLFLSDQWV5HVXOWVVXJJHVWHGWKDWZKHQJLYHQWKHFKRLFHLQGLYLGXDOV
SDUWLFLSDWLQJLQWKHVPDOOHUJURXSZRXOGH[HUWPRUHHIIRUWWKDQLQWKHODUJHUJURXS
*DUFLD	7RU,QDQRWKHUVXUYH\TXHVWLRQVZHUHDVNHGUHODWHGWRWKHQDWXUH
RIFRPSHWLWLYHIHHOLQJVSDUWLFLSDQWVZRXOGKDYHWRZDUGVRWKHULQWHUYLHZHHVGHSHQGLQJRQ
WKHDPRXQWRILQWHUYLHZHHVWKH\ZRXOGEHFRPSHWLQJDJDLQVWIRUWKHVDPHGHVLUHG
SRVLWLRQ*DUFLDDQG7RUGHWHUPLQHGWKDWFRPSHWLWLYHIHHOLQJVGHFUHDVHGDVWKHQXPEHU
RILQWHUYLHZHHVLQFUHDVHG,Q*DUFLDDQG7RU¶VILQDOVXUYH\SDUWLFLSDQWVZHUHDVNHG
TXHVWLRQVDERXWXVLQJ)DFHERRNWRDFFXPXODWHWKHPRVWDPRXQWVRIIULHQGVDQGWROGWKDW
WKHZLQQHUZRXOGEHJLYHQDSUL]H$GGLWLRQDOO\WKH\ZHUHWROGWKDWWKHFRPSHWLWLRQSRRO
ZRXOGEHHLWKHURUDQGWKRVHILQLVKLQJDWWRSZRXOGJHWWKHSUL]H7KH\ZHUH
DVNHGWRZKDWH[WHQWWKH\ZRXOGEHPRWLYDWHGWRFRPSHWHWRZLQWKHSUL]HWRZKDWH[WHQW
WKH\ZRXOGEHLQFOLQHGWRFRPSDUHWKHLURZQSURJUHVVWRFRPSHWLWRU¶VSURJUHVVLQERWK
VLWXDWLRQVDQGILQDOO\WRZKDWH[WHQWWKH\IHOWLWZRXOGEHHDV\WRZLQWKHFDVKSUL]H7KH
FRQFOXVLRQVEDVHGRQWKHUHVXOWVRIWKHVXUYH\ZHUHWKDWLQGLYLGXDOVDZHUHPRUH
PRWLYDWHGWRFRPSHWHDJDLQVWFRPSHWLWRUVUDWKHUWKDQFRPSHWLWRUVEZHUH
PRUHLQFOLQHGWRFRPSDUHWKHLURZQSURJUHVVDJDLQVWFRPSHWLRUVUDWKHUWKDQ
FRPSHWLWRUVFRQGLWLRQDQGFWKDWLQGLYLGXDOVIHOWPRUHOLNHO\WRZLQLQWKH
FRPSHLWLRUVFRQGLWLRQWKDQLQWKHFRPSHWLWRUVFRQGLWLRQ*DUFLD	7RU
Analyzing the results: The N-effect.*DUFLDDQG7RUEHOLHYHGWKDWWKHLU
ILQGLQJVRQWKHNHIIHFWRSSRVHG)HVWLQJHU¶VILQGLQJVRQODUJHJURXSFRPSDULVRQVEHLQJ
PDGHKRZHYHU*DUFLDDQG7RUGLGQRWWHVWWKHODUJHJURXSFRPSDULVRQWKHRU\DVWKH\GLG
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QRWRIIHUDQ\K\SRWKHWLFDOVLWXDWLRQVLQZKLFKWKHRSWLRQIRUVRFLDOFRPSDULVRQ
FRPSHWLWLRQZDVHLWKHUDODUJHJURXSVHWWLQJRUQRWEHLQJDEOHWRVRFLDOO\FRPSDUH
FRPSHWHDWDOO,QVWHDGWKH\SURYLGHGTXHVWLRQVWKDWDOORZHGUHVSRQGHQWVWRHVWLPDWH
WKHLUHIIRUWVEDVHGRQWKHJURXSVL]H)XUWKHUOLPLWDWLRQVUHJDUGLQJWKHNHIIHFWZHUHWKDW
*DUFLDDQG7RUXVHGK\SRWKHWLFDOTXHVWLRQVLQWKHIRUPRIVXUYH\VDQGGLGQRW
H[DPLQHWKHDFWXDOHIIHFWVRFLDOFRPSDULVRQVRUFRPSHWLWLYHPRWLYDWLRQFRXOGKDYHRQ
LQFUHDVLQJPRWLYDWLRQUHODWHGWRWDVNFRPSOHWLRQRUPRWLYDWLRQDOHIIRUWH[HUWHGGXULQJ
DFWXDODFWLYLW\
$OWKRXJK*DUFLDDQG7RU¶VVWXG\KDGOLPLWDWLRQVWKHLUILQGLQJVUHODWHGWRWKHN-
HIIHFW*DUFLD	7RUDORQJZLWK)HVWLQJHU¶VWKHRU\RQVRFLDOFRPSDULVRQ
SURYLGHGYDOXDEOHUHVXOWVVXJJHVWLQJWKDWFRPSHWLWLRQDQGVRFLDOFRPSDUDWLYHIDFWRUVGLG
KDYHDQHIIHFWRQDQLQGLYLGXDO¶VPRWLYDWLRQLQDYDULHW\VHWWLQJV7KHVWXGLHVGRQHRQWKH
N-HIIHFW DQGVRFLDOFRPSDULVRQWKHRU\VXJJHVWHGWKDWWKHLQLWLDWLRQRIDFRPSHWLWLYHHYHQW
LQDYDULHW\RIKHDGWRKHDGRULQGLYLGXDOVHWWLQJVZRXOGUHVXOWZLWKWKHSDUWLFLSDQW
H[SHULHQFLQJDQGLQFUHDVHLQWKHLUPRWLYDWLRQDOOHYHOV$IWHUGHWHUPLQLQJWKHUHZDVDQ
LQFUHDVHGPRWLYDWLRQDOHIIHFWWULJJHUHGE\KHDGWRKHDGFRPSHWLWLRQWKHQH[WDUHDRI
UHVHDUFKH[DPLQHGWKHHIIHFWRI³WHDP´RULQWHUJURXSWKHRU\DQGWKHHIIHFWLWKDGRQDQ
LQGLYLGXDO¶VPRWLYDWLRQOHYHOHQMR\PHQWDQGGHVLUHGRXWFRPHV
,QWHUJURXSFRPSHWLWLRQ0HWDDQDO\VHV,QDVWXG\FRQGXFWHGE\$OOHQDQG
+HFKWWKH\DQDO\]HGWKHFRQIOLFWLQJYLHZVDVVRFLDWHGZLWKWHDPHIIHFWLYHQHVVDQG
WKHHQWKXVLDVPIRUWHDPV,QWKHLUPHWDDQDO\VLVWKH\DQDO\]HGWKHHIIHFWVRIWHDPEDVHG
LQWHUJURXSZRUNVXJJHVWLQJWKDWPDQ\VWXGLHVSURYLGHGHYLGHQFHVXSSRUWLQJHLWKHU
SRVLWLYHRUQHJDWLYHDVSHFWVDVVRFLDWHGZLWKWKHG\QDPLFVRILQWHUJURXSZRUN$OOHQDQG
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+HFKWVXJJHVWHGWKDWLQWHUJURXSZRUNSURYLGHGFRPSHWHQFHHQKDQFLQJRSSRUWXQLWLHV
DORQJZLWKVRFLDOHPRWLRQDODQGFRPSHWHQFHUHODWHGEHQHILWV)XUWKHUILQGLQJVRIWKHLU
UHVHDUFKVXJJHVWHGWKDWEHORQJLQJWRDQGSDUWLFLSDWLQJLQJURXSVFRXOGHQKDQFHFRUH
IHHOLQJVRIHIILFDF\DQGFRQILGHQFH$OOHQDQG+HFKW¶VUHVHDUFKKDGOLPLWDWLRQVDVWKH
SDUWLFLSDQWVLQYROYHGLQWKHLUUHVHDUFKZHUHSULPDULO\WKRVHHPSOR\HGLQWKHEXVLQHVV
VHWWLQJDQGWKHLQWHUYHQWLRQVZHUHEDVHGVROHO\RQWKHFRPSOHWLRQRISURMHFWVDQGRU
SUHVHQWDWLRQVDSSOLFDEOHWRWKHLUILHOG5HVHDUFKHUVLQRWKHUILHOGVKDYHFRQGXFWHGPHWD
DQDO\VHVVLPLODUWR$OOHQDQG+HFKW¶VWRGHWHUPLQHWKHHIIHFWLQWHUJURXSSDUWLFLSDWLRQ
ZRXOGKDYHRQWKHGHVLUHGRXWFRPHV
7DXHUDQG+DUDFNLHZLF]PXFKOLNH$OOHQDQG+HFKWVXJJHVWHG
WKDWLQRUGHUWRFUHDWHRSWLPDOPRWLYDWLRQERWKFRRSHUDWLYHDQGFRPSHWLWLYHWKHRU\
VKRXOGEHDSSOLHG2WKHUUHVHDUFKHUVFRPLQJWRVLPLODUFRQFOXVLRQVLQFOXGHG6WDQQH
-RKQVRQ':DQG-RKQVRQLQWKHPHWDDQDO\VLVWKH\FRQGXFWHGFRPSDULQJWKH
HIIHFWVRIFRRSHUDWLYHFRPSHWLWLRQDQGRULQGLYLGXDOJRDOVWUXFWXUHVRQPRWRU
SHUIRUPDQFHWDVNV,QWKHVWXGLHVWKH\H[DPLQHGWKH\FDPHWRWKHGHWHUPLQDWLRQWKDW
FRRSHUDWLRQOHGWRKLJKHUOHYHOVRISHUIRUPDQFHWKDQWKHLQGLYLGXDOFRPSHWLWLYH
FRQGLWLRQVGLG7KLVLQGLFDWHGWKDWFRRSHUDWLRQKDGSRWHQWLDOSRVLWLYHRXWFRPHV7KLV
ZDVWKHEDVLVIRU7DXHUDQG+DUDFNLHZLF]¶VIXUWKHUH[DPLQDWLRQLQWRWKHWZRG\QDPLFVRI
FRRSHUDWLRQDQGFRPSHWLWLRQWKHHIIHFWWKH\KDGZKHQXVHGLQFRPELQDWLRQ
Study Details: Intergroup competition. 7DXHUDQG+DUDFNLHZLF]
FRQGXFWHGIRXUVWXGLHVDQGGLGDPHWDDQDO\VLVRIWKHLUVWXGLHVWRGHWHUPLQHWKH
HIIHFWLYHQHVVRILQWHUJURXSFRPSHWLWLRQSXUHFRPSHWLWLRQDQGSXUHFRRSHUDWLRQRQWDVN
HQMR\PHQWDQGSHUIRUPDQFH,QWKHILUVWVWXG\FRQGXFWHGE\7DXHUDQG+DUDFNLHZLF]
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WKH\IRFXVHGRQWDVNSHUIRUPDQFHE\KDYLQJER\VSDUWLFLSDWHLQVKRRWLQJIUHH
WKURZVLQYROYLQJYDULRXVFRQGLWLRQDOVHWWLQJV7KHER\VZHUHSODFHGLQWRRQHRIWKUHH
JURXSVDQGJLYHQRQHRIWKHIROORZLQJFRQGLWLRQV&RQGLWLRQRQHSXUHFRRSHUDWLRQLQ
ZKLFKWZRER\VZHUHSDLUHGWRJHWKHUDQGLQVWUXFWHGWRPDNHDFHUWDLQQXPEHURIEDVNHWV
WRJHWKHUFRQGLWLRQSXUHFRPSHWLWLRQLQZKLFKHDFKER\ZDVJLYHQWKHJRDOWRVFRUH
PRUHIUHHWKURZVWKDQWKHLURSSRQHQWRUFRQGLWLRQLQWHUJURXSFRPSHWLWLRQLQZKLFKWZR
ER\VIRUPHGDWHDPDQGZHUHJLYHQWKHJRDORIVFRULQJPRUHEDVNHWVWKDQDQRWKHUWZR
SHUVRQWHDP7KHUHVXOWVRIWKHLUILQGLQJVZHUHWKDWSDUWLFLSDQWVLQWKHLQWHUJURXS
FRPSHWLWLRQPDGHVLJQLILFDQWO\PRUHIUHHWKURZVDQGKDGKLJKHUOHYHOVRIWDVNHQMR\PHQW
WKHQWKHSDUWLFLSDQWVLQWKHSXUHFRPSHWLWLRQRUSXUHFRRSHUDWLRQJURXS7DXHU	
+DUDFNLHZLF]S7DXHUDQG+DUDFNLHZLF]GHFLGHGWRFRQGXFWDVLPLODUVWXG\ZLWK
DQLQFUHDVHGVDPSOHVL]HDQGDJHUDQJHLQDGGLWLRQWRPDNLQJPRGLILFDWLRQVWRWKHLU
JURXSVDQGVWXG\GHVLJQ 
7KHVHFRQGVWXG\FRQGXFWHGE\7DXHUDQG+DUDFNLHZLF]ZDVFRQGXFWHG
XQGHUWKHVDPHEDVLFGHVLJQXVHGLQWKHLUILUVWVWXG\H[FHSWWKH\LQFUHDVHGWKHLUVDPSOH
VL]HWRER\VDQGFRQGXFWHGWKHLUVWXG\IRUWZRGD\V7KHILUVWGD\RIWKHLUVWXG\ZDV
XVHGWRFROOHFWEDVHOLQHGDWDZKLOHWKHVHFRQGGD\ZDVIRULQLWLDWLQJWKHLQWHUYHQWLRQDQG
FROOHFWLQJGDWD2QWKHILUVWGD\RIWKHVWXG\WKHER\VZHUHLQVWUXFWHGWRVKRRWIUHH
WKURZVWKLVGDWDZDVWKHQXVHGDVDEDVHOLQHPHDVXUHIRUHDFKSDUWLFLSDQW2QWKHVHFRQG
GD\RIWKHVWXG\WKHER\VZHUHUDQGRPO\SODFHGLQWRRQHRIIRXUFRQGLWLRQVSXUH
FRRSHUDWLRQSXUHFRPSHWLWLRQRULQWHUJURXSFRPSHWLWLRQDQGDIRXUWKFRQGLWLRQ
LQGLYLGXDOJRDO7KHFRQGLWLRQVRIWKHILUVWWKUHHJURXSVZRXOGEHWKHVDPHDVVWXG\RQH
RQO\UDWKHUWKDQVKRRWLQJIUHHWKURZVZHUHVKRW,QWKHIRXUWKFRQGLWLRQRI
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LQGLYLGXDOJRDOVHWWLQJGDWDZDVWDNHQIURPWKHSDUWLFLSDQW¶VVFRUHVRIEDVNHWVPDGHWKH
SUHYLRXVGD\DVDEDVLVIRUDSHUIRUPDQFHJRDO8SRQFRQFOXGLQJWKHVHVVLRQVHDFK
SDUWLFLSDQWUHFHLYHGIHHGEDFNUHODWHGWRLIWKH\ZHUHPHHWLQJHLWKHUWKHLULQGLYLGXDORU
WHDPJRDO
$IWHUDQDO\]LQJWKHGDWDWKH\FROOHFWHGWKH\IRXQGWKDWRQFHDJDLQWKDWWKH
SDUWLFLSDQWVLQWKHLQWHUJURXSFRPSHWLWLRQFRQGLWLRQPDGHVLJQLILFDQWO\PRUHIUHHWKURZV
WKDQWKHSDUWLFLSDQWVLQWKHRWKHUWKUHHFRQGLWLRQV3DUWLFLSDQWVZHUHDOVRJLYHQDVKRUW
TXHVWLRQQDLUHUHJDUGLQJWKHPRWLYDWLRQDODWWULEXWHVWKDWDIIHFWHGWKHLUHIIRUWVXSRQ
FRPSOHWLQJWKHLUWDVNV7KHFRQFOXVLRQRIWKHLUILQGLQJVLQDOORIWKHYDULDEOHVDQDO\]HG
E\7DXHUDQG+DUDFNLHZLF]ZDVWKDWHQMR\PHQWLQFUHDVHGDORQJZLWKSHUIRUPDQFH
DPRQJWKHSDUWLFLSDQWVRIWKHLQWHUJURXSFRPSHWLWLRQZKHQFRPSDUHGZLWKWKHSXUH
FRRSHUDWLRQDQGSXUHFRPSHWLWLRQJURXSV7DXHUDQG+DUDFNLHZLF]FRQWLQXHGWREH
LQWULJXHGE\WKHLUUHVXOWVDQGFRQGXFWHGWZRDGGLWLRQVVWXGLHVKDYLQJVLPLODUFRQVWUXFWWR
WKHILUVWWZRFKDQJLQJDIHZLWHPVWRRSWLPL]HWKHLUILQGLQJV
Analyzing the results: A meta-analysis on intergroup competition. 8SRQWKH
FRPSOHWLRQRIDOOIRXURIWKHLUVWXGLHV7DXHUDQG+DUDFNLHZLF]FRQGXFWHGDPHWD
DQDO\VLVDQGSURYLGHGHYLGHQFHWKDWVXSSRUWHGWKHLUSULPDU\K\SRWKHVLVLQZKLFKWKH\
VXJJHVWHGWKDWSDUWLFLSDWLQJLQWKHLQWHUJURXSFRPSHWLWLRQVZRXOGOHDGWRKLJKHUOHYHOVRI
WDVNHQMR\PHQWDQGSHUIRUPDQFHWKHQSDUWLFLSDWLQJLQWKHSXUHFRRSHUDWLRQDQG
FRPSHWLWLRQJURXSV7DXHU	+DUDFNLHZLF]8SRQUHYLHZLQJWKHLUDFFXPXODWHG
GDWDWDNHQIURPWKHLUPHWDDQDO\VLVFRQGXFWHG7DXHUDQG+DUDFNLHZLF]PDGHWKH
IROORZLQJFRUUHODWLRQ³WKHSRVLWLYHHIIHFWRILQWHUJURXSFRPSHWLWLRQRQWDVNHQMR\PHQW
DQGSHUIRUPDQFHZDVKLJKO\VLJQLILFDQW´7DXHU	+DUDFNLHZLF]S7DXHU
26 
 
DQG+DUDFNLHZLF]SURYLGHGVXEVWDQWLDOHYLGHQFHWKDWLQWHUJURXSFRPSHWLWLRQSURGXFHG
IDYRUDEOHUHVXOWV)XUWKHUPRUHWKHUHVHDUFKVXJJHVWHGWKDWXVLQJLQWHUJURXSFRPSHWLWLRQ
WULJJHUHGFRRSHUDWLRQZLWKLQWKHJURXSDQGDOVRLQFUHDVHGWKHPRWLYDWLRQDOOHYHORIWKH
LQGLYLGXDOVLQWKHJURXS'HWHUPLQLQJWKHPRVWHIIHFWLYHZD\WRLQFUHDVHPRWLYDWLRQIRU
LQWHUJURXSRUWHDPFRPSHWLWLRQVZDVH[DPLQHGLQIXUWKHUGHWDLOWRGHWHUPLQHEHVW
SUDFWLFHV 
7KHHIIHFWRILQWHUGHSHQGHQFHRQLQGLYLGXDOPRWLYDWLRQ6WDQQH-RKQVRQDQG
-RKQVRQFRQGXFWHGUHVHDUFKRQWKHHIIHFWLQWHUJURXSFRPSHWLWLRQDQGFRRSHUDWLRQ
KDGRQDQLQGLYLGXDO¶VPRWLYDWLRQWRFRPSHWH6RFLDOLQWHUGHSHQGHQFHH[LVWVZKHQ
LQGLYLGXDOVVKDUHFRPPRQJRDOVDQGHDFKLQGLYLGXDO¶VRXWFRPHVDUHDIIHFWHGE\WKH
DFWLRQVRIRWKHUV6WDQQHHWDOS$FFRUGLQJWR6WDQQHDQGFROOHDJXHV
ZLWKLQFRRSHUDWLYHVLWXDWLRQVLQGLYLGXDOVVHHNRXWFRPHVWKDWDUHEHQHILFLDOWRWKHPVHOYHV
DQGEHQHILFLDOWRDOORWKHUJURXSPHPEHUV$GGLWLRQDOUHVHDUFKGRQHLQWKHDUHDRI
LQGLYLGXDODQGWHDPPRWLYDWLRQIRFXVHGRQWKHHIIHFWFRRSHUDWLRQKDGRQFRPSHWLWLRQ
,QWKHDUWLFOHUHYLHZHGE\%DU<DPUHODWHGWRFRPSOH[VSRUWV\VWHPVDQG
WKHHIIHFWLYHQHVVRIWHDPV%DU<DPGLVFXVVHV'DUZLQ¶VLGHDVDQGWKHVWXG\RIHYROXWLRQ
SULPDULO\IRFXVLQJRQFRPSHWLWLRQEHLQJWKHGULYLQJIRUFHRIHYROXWLRQDU\FKDQJH%DU
<DPVXJJHVWHGWKDWZKHQLQGLYLGXDOVRQDWHDPFRRSHUDWHGWKH\ZRXOGDOVR
FRPSHWHEHWWHUDVDWHDP)XUWKHUPRUHZKHQDWHDPFRPSHWHVLWPRWLYDWHVWKH
LQGLYLGXDO¶VGHVLUHWRFRRSHUDWHZLWKRWKHUWHDPPHPEHUV7KHILQGLQJVRI%DU<DP
UHODWHGWRWHDPG\QDPLFVDIIHFWLQJFRPSHWLWLYHPRWLYDWLRQVWDWHWKHIROORZLQJ
³:KHQWHDPVFRPSHWHWKLVPRWLYDWHVWKHFRRSHUDWLRQEHWZHHQSOD\HUV:HVHHWKDWWKHUH
LVDSRVLWLYHRUFRQVWUXFWLYHUHODWLRQVKLSEHWZHHQFRRSHUDWLRQDQGFRPSHWLWLRQZKHQWKH\
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RSHUDWHDWGLIIHUHQWOHYHOVRIRUJDQL]DWLRQWHDPFRPSHWLWLRQDQGLQGLYLGXDOFRRSHUDWLRQ´
S$FFRUGLQJWR%DU<DPWHDPVSHUIRUPZHOOEHFDXVHLWLVXQGHUVWRRGWKDW
HIIHFWLYHQHVVRIDWHDPLVJHQHUDOO\QRWUHODWHGWRWKHVLQJOHSRVVLEOHDFWLRQRIRQH
LQGLYLGXDOEXWIURPDVHWRIFROOHFWLYHDFWLRQVH[KLELWHGE\DOOLQGLYLGXDOWHDPPHPEHUV
,WLVWKLVFRQFHSWWKDWVXJJHVWVWKHFRRSHUDWLYHRUFROODERUDWLYHHIIRUWVRIDWHDPDORQJ
ZLWKLQLWLDWLQJWKHPRWLYDWLRQWRFRPSHWHPD\SRVVLEO\KDYHDJUHDWHUHIIHFWRQWKH
GHVLUHGRXWFRPHV%DU<DP
7KURXJKWKHFROOHFWLYHUHYLHZRIUHVHDUFKRQFRPSHWLWLRQDQGPRWLYDWLRQLWZDV
VXJJHVWHGWKDWFRPSHWLWLRQLQDYDULHW\RIVHWWLQJVKDGDQLQFUHDVHHIIHFWRQPRWLYDWLRQ
(IIHFWLYHO\DGPLQLVWHULQJDSHGRPHWHUSURJUDPUHTXLUHVWKDWWKHIDFLOLWDWRUKDYHWKH
DELOLW\WRSODFHSDUWLFLSDQWVLQWRRSWLPDOJURXSVHWWLQJVIRUWKHLQWHUYHQWLRQV(IIHFWLYHO\
DGPLQLVWHULQJYDULRXVFRPSHWLWLYHFKDOOHQJHVZLWKLQSHGRPHWHUSURJUDPZRXOGUHTXLUH
WKDWWKHIDFLOLWDWRUKDGWKHDELOLW\WRDSSURSULDWHO\JURXSSDUWLFLSDQWVEDVHGRQWKHLUDELOLW\
RUDFWLYLW\OHYHO7KHDELOLW\WRFRQYHUWWKHSHGRPHWHUVWHSVDQLQGLYLGXDOKDVWDNHQLQWR
SK\VLFDODFWLYLW\HTXLYDOHQFLHVZRXOGEHWKHQH[WDUHDUHVHDUFKHG
&RQYHUWLQJ3HGRPHWHU6WHSVLQWR3K\VLFDO$FWLYLW\/HYHOV
,QRUGHUWRDFFXUDWHO\PHDVXUHSK\VLFDODFWLYLW\RXWSXWVPDQ\SRSXODWLRQVKDYH
DGRSWHGWKHXVHRISHGRPHWHUVWRFRXQWWKHDPRXQWRIVWHSVWDNHQGDLO\E\WKHLUXVHUV
:LWKWKHFXUUHQWWHFKQRORJ\DYDLODEOHSHGRPHWHUVKDYHQRZPDGHDGYDQFHVJLYLQJRQH
WKHDELOLW\WRPHDVXUHDGGLWLRQDOG\QDPLFVRISK\VLFDODFWLYLW\%R\FH7KHVHQHZ
ZDYHSHGRPHWHUVDUHWHUPHGDFFHOHURPHWHUV$FFRUGLQJWR7XGRU/RFNH-RKQVRQDQG
.DW]PDU]\N³$FFHOHURPHWHUVDUHUREXVWLQWKHLUGDWDRIIHULQJVUDZRXWSXWVRI
PLQXWHE\PLQXWHVWHSVDQGDFWLYLW\FRXQWVFDQEHPDQLSXODWHGWRGHULYHSK\VLFDODFWLYLW\
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YROXPHDQGEHXVHGWRGHWHUPLQHLQWHQVLWLHVRIDFWLYLW\´S,QDVWXG\FRQGXFWHG
E\7XGRU/RFNHDQGKLVFROOHDJXHVWKH\GLVFXVVKRZWKH1DWLRQDO+HDOWKDQG
1XWULWLRQ([DPLQDWLRQ6XUYH\1+$1(6KDGVWDUWHGXVLQJSHGRPHWHUVWRDFTXLUHIUHH
OLYLQJSK\VLFDODFWLYLW\EHKDYLRUVZKLFKPDGHWKHPWKHODUJHVWDQGRQO\QDWLRQDOO\
UHSUHVHQWDWLYHVXUYH\LQWKH8QLWHG6WDWHVWRKDYHDGRSWHGDZD\WRPHDVXUHREMHFWLYH
SK\VLFDODFWLYLW\,WZDVWKHJRDORI7XGRU/RFNH	%DVVHWWRWUDQVODWHVWHSVWDNHQ
ZKHQXVLQJDSHGRPHWHULQWRSK\VLFDODFWLYLW\FXWSRLQWVIRUKHDOWK\DGXOWV
+DYLQJWKHDELOLW\WRSODFHDGXOWVLQWRJURXSVRIHTXDODELOLW\DOORZVIRUDQ
RSWLPDOHQYLURQPHQWLQZKLFKKLJKHUOHYHOVRIPRWLYDWLRQWRFRPSHWHFRXOGEHH[KLELWHG
3ODFLQJLQGLYLGXDOVLQWRJURXSVRIHTXDODELOLW\RUSK\VLFDODFWLYLW\OHYHOVZDVGHWHUPLQHG
WREHPRVWHIIHFWLYHZKHQWULJJHULQJPRWLYDWLRQWRFRPSHWH*DUFLD	7RU
7UDQVODWLQJWKHVWHSVDQLQGLYLGXDOKDVWDNHQLQWRDSK\VLFDODFWLYLW\RU³DELOLW\´
JURXSLQJVKDVEHHQUHVHDUFKHGE\7XGRU/RFNHDQG%DVVHWW,QWKHVWXG\
FRQGXFWHGE\7XGRU/RFNHDQG%DVVHWWWKH\FRQFOXGHGWKDWGDLO\VWHSVWDNHQ
FRXOGEHWUDQVODWHGLQWRWKHIROORZLQJDFWLYLW\OHYHOVDVHGHQWDU\ /HVVWKDQVWHSV
SHUGD\EORZDFWLYLW\ VWHSVSHUGD\FVRPHZKDWDFWLYH 
VWHSVSHUGD\GDFWLYH VWHSVSHUGD\DQGHKLJKO\DFWLYH JUHDWHUWKDQ
VWHSVSHUGD\S7KLVVWXG\SURYLGHGRQHWKHDELOLW\WRFRQYHUWWKHSHGRPHWHU
VWHSVWDNHQE\DQLQGLYLGXDODQGSODFHWKHPLQWRDVSHFLILFOHYHORUFDWHJRU\RI
DFWLYLW\DELOLW\,PSOHPHQWDWLRQRIDFRPSHWLWLYHFKDOOHQJHLQZKLFKSDUWLFLSDQWVZHUH
FRPSHWLQJDPRQJRUZLWKLQDVPDOOHUJURXSRIHTXDODELOLW\FRXOGEHFRQGXFWHGEDVHGRQ
WKHILQGLQJVRI7XGRU/RFNHDQG%DVVHW

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6XPPDU\
7KHUHLVVXEVWDQWLDOHYLGHQFHWKDWDGXOWVOLYLQJLQWKH8QLWHG6WDWHVDUHQRWJHWWLQJ
WKHUHFRPPHQGHGDPRXQWRISK\VLFDODFWLYLW\QHHGHGWRDFKLHYHWKHDVVRFLDWHGKHDOWK
EHQHILWV1&+686'++6:&5)$,&5,QRUGHUWRHIIHFWLYHO\
PRWLYDWHDGXOWVWRLQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\WKH\DUHJHWWLQJYDULRXV
SHGRPHWHUSURJUDPVWKHRULHVUHODWHGWRPRWLYDWLRQDOFRQWULEXWRUVLQFOXGLQJVRFLDO
FRPSDULVRQDQGFRPSHWLWLYHWKHRU\DQGPHWKRGVIRUJURXSLQJWRFUHDWHRSWLPDO
HQYLURQPHQWVZHUHH[DPLQHGLQGHWDLO3HGRPHWHUSURJUDPUHVHDUFKHUVKDYHEHHQXQDEOH
WRGHWHUPLQHLIWKHFRPSHWLWLYHFKDOOHQJHIHDWXUHVRUWKHLQFHQWLYHVRIIHUHGPRWLYDWHG
SDUWLFLSDQWV)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO)XUWKHU
ILQGLQJVVXJJHVWHGWKDWLQFHQWLYHVPD\QRWEHQHFHVVDU\WRWULJJHUPRWLYDWLRQ)RVWHUHW
DO7KHFRPSLODWLRQRIUHVHDUFKVXJJHVWHGWKDWERWKLQGLYLGXDODQGWHDP
FRPSHWLWLRQKDGDSRVLWLYHHIIHFWRQDQLQGLYLGXDO¶VPRWLYDWLRQKRZHYHUUHVHDUFKKDV
QRWEHHQGRQHRQWKHHIIHFWWKH\KDYHRQDQLQGLYLGXDO¶VPRWLYDWLRQZKHQLPSOHPHQWHGLQ
SHGRPHWHUSURJUDPVWKDWGRQRWRIIHUFDVKDQGRUSUL]HLQFHQWLYHV
7KHFRQFOXVLRQVPDGHXSRQUHYLHZLQJWKHUHODWHGUHVHDUFKOHGWRWKHIROORZLQJ
QXOOK\SRWKHVHV
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIWRWDO
VWHSVWDNHQE\LQGLYLGXDOVWKDWSDUWLFLSDWHGLQSHGRPHWHUSURJUDPZKHQ
FRPSHWLWLYHLQFHQWLYHVZHUHXVHGYHUVHVWKHDPRXQWRIWRWDOVWHSVWDNHQE\WKH
SDUWLFLSDQWVZKHQQRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQVPDOOJURXSVRIHTXDODELOLW\
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DVFRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG 
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQLQWHUJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQDODUJHJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
VPDOOJURXSVRIHTXDODELOLW\DVFRPSHWLWLYHLQFHQWLYHYHUVHVLQWHUJURXS
FRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYH
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
VPDOOJURXSVRIHTXDODELOLW\DVFRPSHWLWLYHLQFHQWLYHYHUVHVODUJHJURXS
FRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYH
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
ODUJHJURXSFRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYHYHUVHVLQWHUJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYH
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1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFH
LQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\SDUWLFLSDQW¶VYHUVHVWKHDPRXQWRIVWHSV
WDNHQZKHQVPDOOJURXSVRIHTXDODELOLW\ZHUHXVHGDVFRPSHWLWLYHLQFHQWLYHDQG
FDVKDQGRUSUL]HLQFHQWLYHVZHUHQRWRIIHUHG
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFH
LQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\SDUWLFLSDQW¶VYHUVHVWKHDPRXQWRIVWHSV
WDNHQZKHQLQWHUJURXSVZHUHXVHGDVFRPSHWLWLYHLQFHQWLYHDQGFDVKDQGRUSUL]H
LQFHQWLYHVZHUHQRWRIIHUHG
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQW
GLIIHUHQFHLQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\WKHSDUWLFLSDQWVYHUVHVWKH
DPRXQWRIVWHSVWDNHQZKHQRQHODUJHJURXSFRPSHWLWLRQZDVXVHGDVFRPSHWLWLYH
LQFHQWLYHDQGFDVKDQGRUSUL]HLQFHQWLYHVZHUHQRWRIIHUHG











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&KDSWHU7KUHH0HWKRGV
,QWURGXFWLRQ 
 ,QWKLVFKDSWHUYDULRXVG\QDPLFVRIWKHVWXG\FRQGXFWHGZLOOEHLQWURGXFHGDQG
H[SODLQHGLQGHWDLOLQFOXGLQJUHVHDUFKGHVLJQSDUWLFLSDQWVHOHFWLRQLQVWUXPHQWDWLRQGDWD
FROOHFWLRQLQWHUYHQWLRQVDQGGDWDDQDO\VLV$Q\FRQFOXVLRQVGUDZQIURPWKHGDWD
FROOHFWHGZLOOEHGLVFXVVHGLQWKHIROORZLQJFKDSWHUV
5HVHDUFK'HVLJQ
 7KH3UHWHVW3RVWWHVW&RQWURO*URXS'HVLJQZDVIROORZHGIRUWKHVWXG\FRQGXFWHG
,QRUGHUWRHIIHFWLYHO\DQDO\]HWKHGDWDJDWKHUHGIRUWKHSXUSRVHVRIWKHVWXG\SDUWLFLSDQWV
ZHUHJLYHQDSUHWHVWRUDEDVHOLQHWHVWWRGHWHUPLQHWKHLUDYHUDJHDPRXQWRIZHHNO\VWHSV
$IWHUEDVHOLQHGDWDKDGEHHQFROOHFWHGIRUWKHSDUWLFLSDQWVWKHH[SHULPHQWDOJURXS
UHFHLYHGWKUHHFRPSHWLWLYHLQFHQWLYHLQYLWDWLRQVRQHHDFKZHHNRU³FKDOOHQJHV´7KH
VWHSFRXQWVWDNHQIURPWKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZHUHFRPSDUHGWRWKHLU
RZQEDVHOLQHVWHSFRXQWGDWDDQGWRWKHGDWDFROOHFWHGIURPWKHFRQWUROJURXS7KH
SDUWLFLSDQWVZHUHJLYHQWKHIROORZLQJJXLGHOLQHVXSRQDWWHQGLQJDWUDLQLQJVHVVLRQE\WKH
UHVHDUFKHUDDWWHQGDWUDLQLQJVHVVLRQRUFRQILUPUHYLHZLQJWKHWUDLQLQJVHVVLRQ
VXSSOHPHQWDOSLHFHZLWKWKHUHVHDUFKHUDQGVLJQWKHFRQVHQWIRUPEVHWXSWKHLURQOLQH
DFFRXQWVLQRUGHUWRWUDFNWKHLUVWHSVDIWHUWKH\UHFHLYHGWKHLUSHGRPHWHUVFFRQGXFWWKHLU
GDLO\OLYHVDV³QRUPDO´DVSRVVLEOHZKLOHZHDULQJWKHLUSHGRPHWHUVWKURXJKRXWWKHILUVW
EDVHOLQHZHHNRIWKHVWXG\GSOXJWKHLUSHGRPHWHUVLQWRWKHLUFRPSXWHUVGDLO\
FRQQHFWLQJWKHPWRWKHLU9LUJLQ+HDOWK0LOHVDFFRXQWVDQGHDFFHSWDQ\FKDOOHQJH
LQYLWDWLRQWKH\UHFHLYHGIURPWKHUHVHDUFK3DUWLFLSDQWVZHUHJLYHQWKHLUSHGRPHWHUVDQG
WKH\WUDFNHGWKHLUVWHSVIRUH[DFWO\RQHZHHNIURPWKHWLPHWKH\DFWLYDWHGRUV\QFHGWKHLU
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SHGRPHWHUVZLWKWKHLUFRUUHVSRQGLQJRQOLQHDFFRXQW2QFHWKHLUGDWDKDGEHHQFROOHFWHG
DQGDQDO\]HGSDUWLFLSDQWVZHUHSODFHGLQWRHLWKHUWKHFRQWUROJURXSRIWKHH[SHULPHQWDO
JURXS
*URXSSODFHPHQW([SHULPHQWDORUFRQWURO$IWHUWKHWUDLQLQJVHVVLRQVZHUH
FRPSOHWHGE\DOOSDUWLFLSDQWVDQGFRQVHQWIRUPVZHUHVLJQHGSDUWLFLSDQWVZHUHJLYHQ
WKHLUSHGRPHWHUVDQGWKHVWXG\EHJDQZLWKDFTXLULQJ³EDVHOLQH´VWHSFRXQWGDWD7KH
PHDQRIWKHVHYHQGD\WRWDOQXPEHURIVWHSVHDFKSDUWLFLSDQWKDGWDNHQZDVWKHQXVHGDV
EDVHOLQHGDWD3DUWLFLSDQW¶VEDVHOLQHVWHSFRXQWPHDQVZHUHXVHGWRJHQHUDWHDOLVW
RUGHULQJSDUWLFLSDQWVIURPORZHVWDPRXQWRIGDLO\PHDQVWHSVWRKLJKHVWDPRXQWRIGDLO\
PHDQVWHSV$IWHUWKHOLVWZDVPDGHWKHUHVHDUFKHUWKHQSODFHGSDUWLFLSDQWVLQWRRQHRI
WZRJURXSVDOWHUQDWLQJJURXSDVVLJQPHQWIURPWKHRUGHUHGOLVWRIGDLO\PHDQDYHUDJH
VWHSVLQRUGHUWRHQVXUHWKDWDQHTXDODPRXQWRIDFWLYLW\OHYHOVZHUHUHSUHVHQWHGLQERWK
WKHFRQWURODQGH[SHULPHQWDOJURXS$IWHUSDUWLFLSDQWVZHUHSODFHGLQWRRQHRIWZR
JURXSVDFRLQZDVIOLSSHGWRGHWHUPLQHZKLFKOLVWRISDUWLFLSDQWVZRXOGEHWKHFRQWURO
JURXSDQGZKLFKZRXOGEHWKHH[SHULPHQWDOJURXS7KHWZRJURXSVZRXOGUHFHLYHWKH
IROORZLQJLQWHUYHQWLRQRUQRQLQWHUYHQWLRQ
 &RQWUROJURXS7KLVJURXSH[SHULHQFHGQRVRFLDOHQDEOHPHQWDQGQRLQWHUYHQWLRQV
RUFRPSHWLWLYHFKDOOHQJHV7KH\KDGDFFHVVWRWKHLURQOLQHDFFRXQWVDQGZHUHDEOH
WRVHHWKHLURZQVWHSGDWD
 ([SHULPHQWDOJURXS7KLVJURXSH[SHULHQFHGVRFLDOHQDEOHPHQWDQGUHFHLYHGWKH
IROORZLQJFKDOOHQJHLQWHUYHQWLRQVDLQGLYLGXDOFRPSHWLWLRQLQVPDOOJURXSVRI
HTXDODELOLW\ELQWHUJURXSRUWHDPFRPSHWLWLRQFFRPSHWLWLRQDPRQJRQHODUJH
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JURXSRIYDU\LQJDELOLW\7KH\KDGDFFHVVWRWKHLURQOLQHDFFRXQWVDQGZHUHDEOH
WRVHHWKHLURZQVWHSGDWDDQGWKHVWHSGDWDRIWKHRWKHUVLQWKHLUJURXS
3DUWLFLSDQW6HOHFWLRQ
3DUWLFLSDQWVZHUHVHOHFWHGIURPWKHHPSOR\HGDGXOWSRSXODWLRQ7KHVDPSOHZDV
WDNHQIURPDGXOWVHPSOR\HGE\WKH%UDKDP$UHD6FKRRO'LVWULFW2IWKHHPSOR\HHV
RQVWDIIUHFHLYLQJWKHHPDLOLQYLWDWLRQWRSDUWLFLSDWHLQWKHVWXG\LWZDVDQWLFLSDWHGWKDW
WKHQXPEHURISDUWLFLSDQWVZRXOGEH7KHDFWXDOVDPSOHVL]HZDVDGXOWVUDQJLQJLQ
DJHIURP7ZRSDUWLFLSDQWVKDGGDWDH[FOXGHGIURPWKHVWXG\GXHWRWKH
SDUWLFLSDQW¶VQRQFRPSOLDQFHZLWKWKHVWXG\JXLGHOLQHV7KHILQDOVDPSOHVL]HXVHGIRU
GDWDDQDO\VLVLQFOXGHGSDUWLFLSDQWV3DUWLFLSDQWVLQFOXGHGWHDFKHUVDGPLQLVWUDWRUV
VHFUHWDULHVSDUDSURIHVVLRQDOVDQGDGGLWLRQDOVXSSRUWVWDIILHFRPPXQLW\HGXFDWLRQ
KXPDQUHVRXUFHVFRRNVEXVGULYHUVDQGFXVWRGLDQV7KHPDMRULW\RIWKHSDUWLFLSDQWV
ZRUHWKHLUSHGRPHWHUVHYHU\GD\6RPHSDUWLFLSDQWVKDGYDULDWLRQVLQVWHSGDWDGXHWR
H[WHUQDOIDFWRUVVXFKDVYDFDWLRQVRQHWLPHHYHQWVZDONDWKRQV.UXQVHWFDFTXLUHG
LOOQHVVHVGLVFRXUDJLQJZHDWKHUFRQGLWLRQVIRURXWGRRUDFWLYLW\EURNHQRUORVW
SHGRPHWHUVIRUJHWWLQJWRZHDUWKHLUSHGRPHWHUVRURWKHUZLVHLQGLFDWHGWKDWWKH\KDG
H[SHULHQFHGDSUREOHPZLWKWKHSURJUDP8VLQJQHZSHGRPHWHUHTXLSPHQWDORQJZLWK
EHLQJDEOHWRYLVXDOO\VHHSURJUHVVUHODWLYHWRVWHSFRXQWVFRXOGKDYHDOVRFDXVHG
SDUWLFLSDQW¶VWRKDYH³KLJKHUWKDQQRUPDO´EDVHOLQHVWHSFRXQWPHDQ
,QVWUXPHQWDWLRQ
7KHUHVHDUFKHUXVHGWKH9LUJLQ+HDOWK0LOHV2QOLQH3HGRPHWHU3URJUDPWRFROOHFW
SDUWLFLSDQWGDWD7KHSDUWLFLSDQW¶VPHPEHUVKLSIHHVIRUWKH9LUJLQ+HDOWK0LOHVRQH\HDU
RQOLQHSURJUDPZHUHSDLGIRUE\5HVRXUFH0DQDJHPHQWDQG7UDLQLQJ6ROXWLRQVDQGWKH
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%UDKDP6FKRRO:HOOQHVV&RPPLWWHH3DUWLFLSDQWVZHUHUHTXLUHGWRSD\IRUDSRUWLRQRI
WKHLUSHGRPHWHUDQGZHUHDOORZHGWRNHHSWKHLUSHGRPHWHUVXSRQWKHFRQFOXVLRQRI
WKHVWXG\3DUWLFLSDQWVLQERWKJURXSVZHUHUHTXLUHGWRORJLQWRWKHLUDFFRXQWVGDLO\E\
SOXJJLQJWKHLUSHGRPHWHUVLQWRWKHLUFRPSXWHU'DLO\VWHSFRXQWVZHUHGLVSOD\HGRQWKH
RQOLQHSURJUDPDQGWKHUHVHDUFKHUKDGDFFHVVWRHDFKSDUWLFLSDQW¶VRQOLQHDFFRXQWVLQ
RUGHUWRREWDLQWKHLUVWHSFRXQWGDWD7KHHPSKDVLVRIWKHSHGRPHWHUSURJUDPZDVIRUWKH
SDUWLFLSDQWVWRLQFUHDVHPRGHUDWHSK\VLFDODFWLYLW\DQGRUGDLO\VWHSV3DUWLFLSDQWVZHUH
LQVWUXFWHGQRWWREHJLQDQ\QHZYLJRURXVH[HUFLVHURXWLQHRUWU\WRGUDPDWLFDOO\LQFUHDVH
WKHLUVWHSFRXQWVZLWKRXWFRQVXOWLQJWKHLUSK\VLFLDQILUVWDQGZHUHUHPLQGHGWRDOZD\V
VWUHWFKEHIRUHDQGDIWHUHQJDJLQJLQDQ\W\SHRISK\VLFDODFWLYLW\3DUWLFLSDQWVDIHW\ZDV
IRFXVHGRQODUJHO\GXULQJWKHEHIRUHDQGDIWHUVFKRROWUDLQLQJVHVVLRQV
3DUWLFLSDQWUHVSRQVLELOLW\WRDFFXUDWHO\PHDVXUHVWHSV(YHU\SDUWLFLSDQWLQ
WKHVWXG\ZDVDEOHWRYLHZWKHLUSHUVRQDOGDLO\VWHSFRXQWWRWDOVGDWLQJEDFNWRWKHILUVW
GD\WKHVWXG\EHJDQ)RUWKHILUVWZHHNRIWKHVWXG\SDUWLFLSDQWVZHUHLQVWUXFWHGWR
FRQGXFWWKHLUGDLO\DFWLYLWLHVDVQRUPDOO\DVSRVVLEOHWRJHWDFFXUDWHPHDVXUHPHQWVRI
WKHLUSK\VLFDODFWLYLW\OHYHOV7KHPHDQRIWKHSDUWLFLSDQWV¶ZHHNO\VWHSFRXQWGDWD
FROOHFWHGIURPHDFKSDUWLFLSDQWGXULQJWKHILUVWZHHNRIWKHVWXG\ZDVXVHGDVWKHLU
EDVHOLQHDPRXQWDQGFRPSDUHGWRWKHLUPHDQZHHNO\VWHSFRXQWGDWDGXULQJWKH
LQWHUYHQWLRQRUQRQLQWHUYHQWLRQZHHNVLQRUGHUWRGHWHUPLQHLIWKHSURJUDPKDGD
VLJQLILFDQWHIIHFWRQWKHSDUWLFLSDQWV7KHSDUWLFLSDQW¶VEDVHOLQHVWHSFRXQWPHDQVZHUH
DOVRXVHGWRDVVLJQSDUWLFLSDQWVHTXDOO\WRERWKWKHFRQWURODQGH[SHULPHQWDOJURXSV)RU
WKHH[SHULPHQWDOJURXSWKHIROORZLQJVXEJURXSVZHUHPDGHIRUWKHILUVWWZR
LQWHUYHQWLRQV*URXSDVHGHQWDU\DFWLYLW\VWHSVSHUGD\JURXSEORZDFWLYLW\
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VWHSVSHUGD\JURXSFVRPHZKDWDFWLYHVWHSVSHUGD\DQG
JURXSGDFWLYHWRKLJKO\DFWLYHRUJUHDWHUVWHSVDGD\
'DWD&ROOHFWLRQ
3HGRPHWHUVGHVLJQHGE\WKH9LUJLQ&RUSRUDWLRQ+HDOWK0LOHVGLYLVLRQDQGZHUH
XVHGWRFROOHFWGDWDUHODWHGWRWKHVWHSFRXQWVWKHSDUWLFLSDQWVZHDULQJWKHPZRXOGJHW
GDLO\7KHUHVHDUFKHUDWWHQGHGDVHPLQDULQZKLFKWKH9LUJLQ+HDOWK0LOHVSHGRPHWHU
SURJUDPZDVH[SODLQHGLQGHWDLODQGLQGLYLGXDOVZHUHWUDLQHGRQKRZWRXVHPDQ\RIWKH
FRPSRQHQWVWKHSURJUDPRIIHUHG7KHSHGRPHWHUVEHLQJXVHGZHUHUHOLDEOHDQGDEOHWR
FORVHO\UHFRUGWKHJHQHUDODPRXQWRIVWHSVWKHLQGLYLGXDOVZHUHWDNLQJZKLOHDOVRVWRULQJ
VHYHUDOZHHNV¶ZRUWKRIGDWD%R\FH7KHUHVHDUFKHUKHOGIRXUWUDLQLQJVHVVLRQV
WZREHIRUHVFKRRODQGWZRDIWHUWKDWSDUWLFLSDQWVZHUHUHTXLUHGWRDWWHQGLQZKLFKWKH\
UHFHLYHGLQVWUXFWLRQVRQKRZWRXVHWKHLUSHGRPHWHUVDQGWKHRQOLQHSURJUDP,QWKHVH
WUDLQLQJVHVVLRQVWKHUHVHDUFKHUWDXJKWWKHSDUWLFLSDQWVKRZWR5HJLVWHUIRUDQGXSORDG
WKH+HDOWK0LOHVSURJUDPXVHDQGV\QFWKHLUSHGRPHWHUVDFFHSWFKDOOHQJHVYLHZ
FKDOOHQJHVWDQGLQJVORJWKHLUVWHSVDQGVHWJRDOV$IWHUDWWHQGLQJDWUDLQLQJVHVVLRQ
LQGLYLGXDOVZHUHUHTXLUHGWRVLJQWKHFRQVHQWIRUPDQGSURYLGHWKHUHVHDUFKHUZLWKWKHLU
XVHUQDPHDQGSDVVZRUGEHIRUHDQ\GDWDFRXOGEHFROOHFWHGRUDQDO\]HG
,QWHUYHQWLRQV$GPLQLVWHUHG
 $OWKRXJKERWKJURXSVRISDUWLFLSDQWVZRUHWKHLUSHGRPHWHUVDQGORJJHGWKHLUVWHSV
GDLO\SDUWLFLSDQWVLQWKHFRQWUROJURXSGLGQRWUHFHLYHDQ\FRPSHWLWLYHLQFHQWLYH
LQWHUYHQWLRQVZKHUHDVSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSUHFHLYHGWKUHHGLIIHUHQW
FRPSHWLWLYHLQFHQWLYHLQWHUYHQWLRQV(DFKZHHNDIWHUWKHEDVHOLQHGDWDFROOHFWLRQZHHN
WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSH[SHULHQFHGDGLIIHUHQWW\SHRIFRPSHWLWLYH
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LQFHQWLYHLQWHUYHQWLRQ7KHVHLQWHUYHQWLRQVZHUHWHUPHG³FKDOOHQJHV´DQGYDULHGLQ
FRQVWUXFWIURPZHHNWRZHHN7KHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZHUHJLYHQWKH
IROORZLQJFRPSHWLWLYHLQFHQWLYHLQWHUYHQWLRQVFKDOOHQJHVDZHHNRQHFKDOOHQJH
LQGLYLGXDOFRPSHWLWLRQVLQVPDOOJURXSVRIHTXDODELOLW\EZHHNWZRFKDOOHQJH
LQWHUJURXSFRPSHWLWLRQDQGFZHHNWKUHHFKDOOHQJHLQGLYLGXDOFRPSHWLWLRQLQRQHODUJH
JURXSRIYDU\LQJDELOLW\
,QWHUYHQWLRQRQH&RPSHWLWLRQVLQVPDOOJURXSVRIHTXDODELOLW\,QWKHILUVW
LQWHUYHQWLRQSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZHUHDVVLJQHGWRVSHFLILFSK\VLFDO
DFWLYLW\DELOLW\JURXSVEDVHGRQWKHUHVXOWVRIWKHLUEDVHOLQHVWHSFRXQWGDWD*URXS$
VHGHQWDU\VWHSEDVHOLQHPHDQKDGWKUHHPHPEHUV*URXS%ORZDFWLYLW\
VWHSEDVHOLQHPHDQKDGPHPEHUV*URXS&VRPHZKDWDFWLYH
EDVHOLQHVWHSPHDQKDGPHPEHUVDQG*URXS'DFWLYHWRKLJKO\DFWLYHVWHSVRU
PRUHIRUEDVHOLQHPHDQKDGPHPEHUV3DUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZHUH
LQYLWHGWRDFFHSWWKHFKDOOHQJHIURPHLWKHUWKHHPDLOLQYLWDWLRQWKH\UHFHLYHGRUWKURXJK
WKHLURQOLQH+HDOWK0LOHVDFFRXQWV
(DFKRIWKHDELOLW\JURXSVZHUHHQJDJHGLQWKHLURZQFRPSHWLWLYHLQFHQWLYH
LQWHUYHQWLRQRU³FKDOOHQJH´7KHFKDOOHQJHVWDWHGWKHIROORZLQJ³<RXKDYHEHHQ
FKDOOHQJHGWRJHWWKHPRVWVWHSVLQRQHZHHNWRDFFHSWWKLVFKDOOHQJHFOLFNRQWKHOLQNRU
VLJQLQWR\RXU9LUJLQ+HDOWK0LOHVDFFRXQW´2QFHSDUWLFLSDQWVDFFHSWHGWKHFKDOOHQJH
WKH\ZHUHDEOHWRYLHZWKHLURZQVWHSVSURJUHVVWKHVWHSWRWDOVRIWKHRWKHUVHQJDJHGLQ
WKHVDPHVPDOOJURXSFRPSHWLWLRQDQGWKHLUVWDQGLQJVLQFRPSDULVRQWRWKHRWKHU
PHPEHUVRIWKHLUVSHFLILFJURXS7KHUHVHDUFKHULQLWLDWHGIRXUFKDOOHQJHVVLPXOWDQHRXVO\
RQHIRUHDFKRIWKHVSHFLILFDELOLW\JURXSV7KHLQWHUYHQWLRQODVWHGRQHZHHNDWWKHHQG
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RIWKHZHHNVWHSFRXQWVZHUHFROOHFWHGIURPDOOSDUWLFLSDQWVLQERWKRIWKHJURXSVFRQWURO
DQGH[SHULPHQWDO7KHSDUWLFLSDQWVLQWKHFRQWUROJURXSGLGQRWUHFHLYHDQ\FKDOOHQJH
LQWHUYHQWLRQVEXWWKH\ZHUHDEOHWRVHHWKHLURZQVWHSFRXQWV
$IWHUWKHFKDOOHQJHIRUZHHNRQHKDGHQGHGWKHUHVHDUFKHUVHQWWKHSDUWLFLSDQWVD
FRQJUDWXODWRU\HPDLOOLVWLQJWKHZLQQHUVLQHDFKRIWKHJURXSV¶FRPSHWLWLYHFKDOOHQJHV
7KHUHVHDUFKHUFROOHFWHGGDWDIURPWKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSDQG
FRPSDUHGLWWRERWKWKHLURZQEDVHOLQHGDWDXVLQJSDLUHGWWHVWVDQGDOVRWRWKHGDWD
FROOHFWHGIURPWKHFRQWUROJURXSIRUWKHFRUUHVSRQGLQJZHHNRIQRQLQWHUYHQWLRQXVLQJ
XQSDLUHGWWHVWV6WHSFRXQWGDWDIURPERWKWKHFRQWURODQGH[SHULPHQWDOJURXSVZHUH
SURJUDPHGLQWRWKH0LFURVRIW([FHODQG6366GDWDDQDO\VLVSURJUDPVZKHUHWWHVWVZHUH
XVHGWRGHWHUPLQHLIDQ\VLJQLILFDQWGLIIHUHQFHVZHUHHYLGHQW
,QWHUYHQWLRQWZR,QWHUJURXSFRPSHWLWLRQ)RUWKHVHFRQGLQWHUYHQWLRQWKH
VPDOOJURXSVGLGQRWFKDQJHWKLVZDVGRQHLQRUGHUWRSUHYHQWLQGLYLGXDOVIURPKDYLQJ
IHHOLQJVRILQDGHTXDF\ZKHQVHHLQJWKHLUVWHSVFRPSDUHGWRVRPHRQHZLWKDVXEVWDQWLDOO\
KLJKHUVWHSFRXQWV)RUWKLVLQWHUYHQWLRQSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZHUH
FRPSHWLQJZLWKWKHLUVPDOOJURXSVDVDWHDPWRUHDFKDJRDO7KHJRDOZDVWREHWKH
JURXSWKDWKDGWKHPRVWWHDPPHPEHUVLQFUHDVHWKHLUGDLO\VWHSVIURPWKHLUEDVHOLQHGDWD
E\PRVWRIWHQIRUWKHGXUDWLRQRIRQHZHHN$ORQJZLWKWKHDELOLW\WRDFFHSWWKLV
FKDOOHQJHWKURXJKWKHLURQOLQHDFFRXQWWKHUHVHDUFKHUVHQWDQHPDLOLQYLWLQJSDUWLFLSDQWV
WRWKHFKDOOHQJHWKDWOLVWHGWKHFKDOOHQJHFULWHULD7KHSDUWLFLSDQWVLQWKHFRQWUROJURXS
GLGQRWUHFHLYHDQ\FKDOOHQJHLQWHUYHQWLRQVEXWWKH\ZHUHDEOHWRVHHWKHLURZQVWHS
FRXQWV
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$IWHUWKHFKDOOHQJHIRUZHHNWZRKDGHQGHGWKHUHVHDUFKHUVHQWWKHSDUWLFLSDQWVD
FRQJUDWXODWRU\HPDLOOLVWLQJWKHPHPEHUVRIWKHJURXSZLQQLQJWKHWHDPFKDOOHQJH7KH
UHVHDUFKHUFROOHFWHGGDWDIURPWKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSDQGFRPSDUHGLW
WRERWKWKHLURZQEDVHOLQHGDWDXVLQJSDLUHGWWHVWVDQGDOVRWRWKHGDWDFROOHFWHGIURPWKH
FRQWUROJURXSIRUWKHFRUUHVSRQGLQJZHHNXVLQJXQSDLUHGWWHVWV6WHSFRXQWGDWDIURP
ERWKWKHFRQWURODQGH[SHULPHQWDOJURXSVZHUHSURJUDPHGLQWRWKH0LFURVRIW([FHODQG
6366GDWDDQDO\VLVSURJUDPVZKHUHWWHVWVZHUHXVHGWRGHWHUPLQHLIDQ\VLJQLILFDQW
GLIIHUHQFHVZHUHHYLGHQW
,QWHUYHQWLRQWKUHH&RPSHWLWLRQLQRQHODUJHJURXSRIYDU\LQJDELOLW\7KH
WKLUGDQGILQDOLQWHUYHQWLRQZDVDODUJHJURXSFKDOOHQJHDPRQJWKRVHZLWKYDU\LQJ
DELOLWLHV7KHUHVHDUFKHUVHQWRXWWKHILQDOFRPSHWLWLYHLQFHQWLYHGHWDLOVE\HPDLODQGWKH
SDUWLFLSDQWVZHUHDOVRDEOHWRDFFHSWWKHFKDOOHQJHWKURXJKWKHLURQOLQHDFFRXQWV7KH
FKDOOHQJHZDVVLPLODULQGHVLJQWRWKHFKDOOHQJHIURPZHHNRQHWR³JHWWKHPRVWVWHSVLQ
RQHZHHN´KRZHYHUWKLVWLPHHDFKPHPEHURIWKHH[SHULPHQWDOJURXSZDVFRPSHWLQJ
DJDLQVWDOOWKHRWKHUPHPEHUVRIWKHH[SHULPHQWDOJURXS3DUWLFLSDQWVFKHFNLQJWKHLU
SURJUHVVGXULQJWKLVLQWHUYHQWLRQZHUHDEOHWRVHHWKHVWHSFRXQWWRWDOVRIDOOWKH
SDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXS7KHSDUWLFLSDQWVLQWKHFRQWUROJURXSGLGQRW
UHFHLYHDQ\FKDOOHQJHLQWHUYHQWLRQVEXWWKH\ZHUHDEOHWRVHHWKHLURZQVWHSFRXQWV
$IWHUWKHFKDOOHQJHIRUZHHNWKUHHKDGHQGHGWKHUHVHDUFKHUVHQWWKHSDUWLFLSDQWV
DQHPDLOOLVWLQJWKHZLQQHURIWKHILQDOFKDOOHQJH7KHUHVHDUFKHUFROOHFWHGGDWDIURPWKH
SDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSDQGFRPSDUHGLWWRERWKWKHLURZQEDVHOLQHGDWD
XVLQJSDLUHGWHVWVDQGDOVRWRWKHGDWDFROOHFWHGIURPWKHFRQWUROJURXSIRUWKH
FRUUHVSRQGLQJZHHNXVLQJXQSDLUHGWWHVWV6WHSFRXQWGDWDIURPERWKWKHFRQWURODQG
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H[SHULPHQWDOJURXSVZHUHSURJUDPHGLQWRWKH0LFURVRIW([FHODQG6366GDWDDQDO\VLV
SURJUDPVZKHUHWWHVWVZHUHXVHGWRGHWHUPLQHLIDQ\VLJQLILFDQWGLIIHUHQFHVZHUH
HYLGHQW
,QWHUSUHWLQJ$FFXPXODWHG'DWD
$IWHUWKHGDWDKDGEHHQFROOHFWHGIURPDOORIWKHLQWHUYHQWLRQZHHNVLWZDVWKHQ
SURJUDPPHGLQWRWKH0LFURVRIW([FHOGDWDDQDO\VLVSURJUDPZKHUHWWHVWVZHUH
FRQGXFWHGEHWZHHQHDFKRIFRPSHWLWLRQZHHNVLQRUGHUWRGHWHUPLQHLIDQ\VLJQLILFDQW
GLIIHUHQFHVZHUHHYLGHQWLQWKHSDUWLFLSDQWV3DLUHGWWHVWVZHUHDOVRFRQGXFWHGIRUWKH
SDUWLFLSDQWVLQWKHFRQWUROJURXSEHWZHHQWKHLUEDVHOLQHGDWDDQGHDFKZHHNWKDWQR
LQWHUYHQWLRQZDVDGPLQLVWHUHGWRGHWHUPLQHLIDQ\VLJQLILFDQWGLIIHUHQFHVZHUHHYLGHQWIRU
WKHLUZHHNVRIQRQLQWHUYHQWLRQ
6XPPDU\
 'DWDZHUHFROOHFWHGIURPWKHFRQWURODQGH[SHULPHQWDOJURXSVWKURXJKRXWWKH
GXUDWLRQRIWKHVWXG\7KHUHVHDUFKHUDQDO\]HGGDWDLQDYDULHW\RIZD\VWRGHWHUPLQHLI
DQ\VLJQLILFDQWGLIIHUHQFHVLQVWHSFRXQWVZHUHEHLQJH[KLELWHGE\WKHSDUWLFLSDQWV%RWK
WKH0LFURVRIW([FHODQG6366GDWDDQDO\VLVSURJUDPVZHUHXVHGIRUWKHGDWDDQDO\VHV
 7KHGDWDDQDO\VHVFDQEHEURNHQGRZQLQWRIRXUFDWHJRULHVDERWKWKHFRQWURO
DQGH[SHULPHQWDOJURXS¶VVWHSFRXQWGDWDIURPHDFKLQWHUYHQWLRQRUQRQLQWHUYHQWLRQZDV
FRPSDUHGWRWKHLURZQEDVHOLQHGDWDXVLQJSDLUHGWWHVWVEWKHH[SHULPHQWDOJURXS¶V
VWHSFRXQWGDWDIURPHDFKLQWHUYHQWLRQZHHNZDVFRPSDUHGWRWKHGDWDFROOHFWHGIURPWKH
FRQWUROJURXSGXULQJWKHLUFRUUHVSRQGLQJZHHNRIQRQLQWHUYHQWLRQXVLQJWKUHH
LQGHSHQGHQWXQSDLUHGWWHVWVFWKHFRQWURODQGH[SHULPHQWDOJURXS¶VWRWDOPHDQVWHS
DPRXQWVGXULQJDOOZHHNVRILQWHUYHQWLRQQRQLQWHUYHQWLRQZHUHFRPSDUHGE\FRQGXFWLQJ
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DQXQSDLUHGWWHVWDQGGWKHGDWDFROOHFWHGIURPWKHH[SHULPHQWDOJURXSIRUHDFKW\SHRI
LQWHUYHQWLRQZDVFRPSDUHGWRWKHRWKHUW\SHVRILQWHUYHQWLRQVDGPLQLVWHUHGWRGHWHUPLQH
LIDQ\VLJQLILFDQFHH[LVWHGUHJDUGLQJWKHW\SHRILQWHUYHQWLRQEHLQJDGPLQLVWHUHG7KH
UHVHDUFKHUKDGWRH[FOXGHSDUWLFLSDQWVIURPSRUWLRQVRIWKHGDWDDQDO\VLVZKHQFRQGXFWLQJ
SDLUHGWWHVWVDVVRPHSDUWLFLSDQWVGLGQRWKDYHDFFXUDWHGDWDIRUWKHWKLUGDQGIRXUWKZHHN
RIWKHVWXG\$OOSDUWLFLSDQWVZHUHDEOHWRJHWDFFXUDWHPHDVXUHVGXULQJWKHILUVWWZR
ZHHNVRIWKHVWXG\
















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&KDSWHU)RXU5HVXOWVDQG'LVFXVVLRQ
,QWURGXFWLRQ 
 'DWDZDVFROOHFWHGRYHUWKHSHULRGRIIRXUZHHNVDQGWKUHHLQWHUYHQWLRQVZHUH
DGPLQLVWHUHGWRWKHH[SHULPHQWDOJURXS7KHILQGLQJVJHQHUDWHGRQWKHSDUWLFLSDQWV
ZHUHGRQHXVLQJLQGHSHQGHQWDQGGHSHQGHQWWWHVWV7KHUHVHDUFKHUZDVDEOHWRD
REWDLQSDUWLFLSDQWEDVHOLQHGDWDSUHLQWHUYHQWLRQEFDWHJRUL]HSDUWLFLSDQWVLQWRHTXDO
DQGUDQGRPJURXSVFRQWURODQGH[SHULPHQWFFROOHFWSDUWLFLSDQW¶VGDWDDIWHUWKUHH
FKDOOHQJHLQWHUYHQWLRQVDQGGDQDO\]HWKHH[SHULPHQWDOJURXS¶VGDWDZKHQFRPSDUHGWR
WKHFRQWUROJURXSDQGWRWKHLURZQEDVHOLQHPHDVXUH7KHVWXG\VDPSOHVL]HLQFOXGHG
SDUWLFLSDQWVZRUNLQJDWWKH%UDKDP6FKRRO'LVWULFWORFDWHGLQ%UDKDP0LQQHVRWD6RPH
RIWKHSDUWLFLSDQWV¶GDWDKDGWREHH[FOXGHGIURPSRUWLRQVRIWKHDQDO\VLVDVWKH\ZHUH
XQDEOHWRFROOHFWDFFXUDWHGDWD
3DUWLFLSDQWV
 7KHUHZHUHSDUWLFLSDQWVIURPWKHSRVVLEOHVDPSOHVL]HRI7KHSDUWLFLSDQWV
JDYHWKHLUFRQVHQWWREHDSDUWRIWKHVWXG\7KHSDUWLFLSDQWVLQWKHVWXG\LQFOXGHG
WHDFKHUVDGPLQLVWUDWRUVVHFUHWDULHVSDUDSURIHVVLRQDOVDQGDGGLWLRQDOVXSSRUWVWDIILH
FRPPXQLW\HGXFDWLRQKXPDQUHVRXUFHVFRRNVEXVGULYHUVDQGFXVWRGLDQV&HUWDLQ
FKDUDFWHULVWLFVRIWKHVDPSOHVL]HVXFKDVDJHH[WUDFXUULFXODULQYROYHPHQWLOOQHVVRU
LQMXU\MREWLWOHDQGLQGLYLGXDOVWDNLQJYDFDWLRQVPD\KDYHDIIHFWHGWKHUHVXOWVRIWKH
VWXG\)RUDQ\SDLUHGWHVWVSDUWLFLSDQWVKDYLQJDFFXUDWHEDVHOLQHGDWDWKDWODWHUEURNHRU
ORVWWKHLUSHGRPHWHURURWKHUZLVHGURSSHGRXWRIWKHVWXG\ZHUHH[FOXGHGIURPSRUWLRQV
RIWKHVWXG\7ZRRIWKHSDUWLFLSDQWVWKDWZHUHH[FOXGHGIURPSRUWLRQVRIWKHVWXG\KDG
SDUWLFLSDWHGLQDZDONDWKRQFDXVLQJGUDPDWLFLQFUHDVHVLQWKHLUVWHSVFRXQWV 
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5HVXOWV
7KHIROORZLQJQXOOK\SRWKHVHVZHUHFRQVLGHUHGZKHQDQDO\]LQJWKHGDWDREWDLQHGZKLOH
FRQGXFWLQJWKHVWXG\
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIWRWDO
VWHSVWDNHQE\LQGLYLGXDOVWKDWSDUWLFLSDWHGLQSHGRPHWHUSURJUDPZKHQ
FRPSHWLWLYHLQFHQWLYHVZHUHXVHGYHUVHVWKHDPRXQWRIWRWDOVWHSVWDNHQE\WKH
SDUWLFLSDQWVZKHQQRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG *Reject Null Ho
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQVPDOOJURXSVRIHTXDODELOLW\
DVFRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG  Fail to Reject Null Ho 
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQLQWHUJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG   Reject Null Ho
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQDODUJHJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG   Reject Null Ho
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
VPDOOJURXSVRIHTXDODELOLW\DVFRPSHWLWLYHLQFHQWLYHYHUVHVLQWHUJURXS
FRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYH  Fail to Reject Null Ho
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1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
VPDOOJURXSVRIHTXDODELOLW\DVFRPSHWLWLYHLQFHQWLYHYHUVHVODUJHJURXS
FRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYH  Fail to Reject Null Ho
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
ODUJHJURXSFRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYHYHUVHVLQWHUJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYH    *Fail to Reject Null Ho
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFH
LQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\SDUWLFLSDQW¶VYHUVHVWKHDPRXQWRIVWHSV
WDNHQZKHQVPDOOJURXSVRIHTXDODELOLW\ZHUHXVHGDVFRPSHWLWLYHLQFHQWLYHDQG
FDVKDQGRUSUL]HLQFHQWLYHVZHUHQRWRIIHUHG  *Reject Null Ho
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFH
LQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\SDUWLFLSDQW¶VYHUVHVWKHDPRXQWRIVWHSV
WDNHQZKHQLQWHUJURXSVZHUHXVHGDVFRPSHWLWLYHLQFHQWLYHDQGFDVKDQGRUSUL]H
LQFHQWLYHVZHUHQRWRIIHUHG     *Reject Null Ho
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQW
GLIIHUHQFHLQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\WKHSDUWLFLSDQWVYHUVHVWKH
DPRXQWRIVWHSVWDNHQZKHQRQHODUJHJURXSFRPSHWLWLRQZDVXVHGDVFRPSHWLWLYH
LQFHQWLYHDQGFDVKDQGRUSUL]HLQFHQWLYHVZHUHQRWRIIHUHGReject Null Ho

 
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 7KHUHVHDUFKHUSODFHGHTXDOVWHSSK\VLFDODFWLYLW\DFKLHYHUVLQWZRJURXSVWKHQ
UDQGRPO\DVVLJQHGWKHH[SHULPHQWDODQGFRQWUROJURXS1RVLJQLILFDQWGLIIHUHQFHVZHUH
VHHQLQWKHDPRXQWRIVWHSVEHLQJDFKLHYHGE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDODQG
FRQWUROJURXSIRUWKHLUEDVHOLQHPHDVXUHV$GGLWLRQDOO\QRVLJQLILFDQWGLIIHUHQFHVZHUH
VHHQE\WKHSDUWLFLSDQWVLQWKHFRQWUROJURXSZKHQFRPSDULQJWKHLUQRQLQWHUYHQWLRQ
ZHHNVWRWKHLURZQEDVHOLQHGDWD 
7DEOH

Summary of a two-tailed, unpaired t-test and the Means (M), Standard 
Deviations (SD) and the Probability (p) values on the Effect of Competitive 
intervention and Non-intervention between the Control and Experimental 
Group for total weeks. 
*URXS06'WYDOXHS
     
&RQWURO
                                                                    
([SHULPHQWDO


 7KHUHVXOWVLQ7DEOHZHUHREWDLQHGE\FRQGXFWLQJWZRWDLOHGXQSDLUHGWWHVWV
5HVXOWVVKRZHG7DEOHWKDWWKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSWRRN
VLJQLILFDQWO\PRUHVWHSVWKHQWKHFRQWUROJURXSGLGZKHQFRPSDULQJWKHH[SHULPHQWDO
JURXS¶VRYHUDOOVWHSPHDQGXULQJWKHLQWHUYHQWLRQZHHNVWRWKHFRQWUROJURXS¶VRYHUDOO
VWHSPHDQGXULQJWKHLUFRUUHVSRQGLQJZHHNRIQRQLQWHUYHQWLRQ7KHILQGLQJVSUHVHQWHG
LQERWK7DEOHVDQGZHUHVLPLODUWRZKDWSUHYLRXVUHVHDUFKHUVKDGVXJJHVWHGDERXWWKH
HIIHFWLYHQHVVRISHGRPHWHUSURJUDPV)RVWHUHWDO.DQJHWDO9DQ:RUPHU
HWDO7KHGDWDVKRZQLQ7DEOHVDQGDOVRDQVZHUHGWKHTXHVWLRQVWKDW.DQJ
DQGFROOHDJXHVDQG9DQ:RUPHUDQGFROOHDJXHVKDGDGGUHVVHGUHJDUGLQJ
WKHHIIHFWLYHQHVVRIWKHPRWLYDWLRQDODWWULEXWHVDVVRFLDWHGZLWKSHGRPHWHUSURJUDPV7R
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DQVZHUWKHTXHVWLRQVRI.DQJDQGFROOHDJXHVDQG9DQ:RUPHUDQGFROOHDJXHV
WKHUHVXOWVLQWKHVHWZR7DEOHV	VXJJHVWWKDWFDVKDQGRUSUL]HLQFHQWLYHV
DUHQRWQHFHVVDU\WRPRWLYDWHWKHSDUWLFLSDQWVLQSHGRPHWHUSURJUDPVWRWDNHPRUHVWHSV
7KHUHVHDUFKHUZDVDEOHWRUHMHFWWKHILUVWQXOOK\SRWKHVLVEDVHGRQWKHUHVXOWVVKRZQLQ
7DEOH
7DEOH
Summary of two-tailed, unpaired t-tests, Means (M), Standard Deviations (SD) and 
the Probability (p) values between the Control and Experimental Group for each 
week of Intervention and Non-intervention 
*URXS,QWHUYHQWLRQ1RQ06'WYDOXHS
     
&RQWURO1RQ,QWHUYHQWLRQ
([SHULPHQWDO6PDOO*URXS(TXDO

&RQWURO1RQ,QWHUYHQWLRQ
([SHULPHQWDO,QWHUJURXS

&RQWURO1RQ,QWHUYHQWLRQ
([SHULPHQWDO/DUJH*URXS



 7DEOHUHSUHVHQWVWKHRXWSXWRIGDWDIURPXQSDLUHGWWHVWVIRUHDFKZHHNRI
LQWHUYHQWLRQFRPSDUHGZLWKQRQLQWHUYHQWLRQDIWHUEDVHOLQH'DWDZHUHDQDO\]HGWKLV
ZD\WRGHWHUPLQHZKLFKZHHNVZHUHVSHFLILFWRWKHVLJQLILFDQFHEHLQJVXJJHVWHGE\WKH
RYHUDOODQDO\VLVRIWRWDOZHHNVVHH7DEOH,QWKHUHVXOWVVKRZQRQ7DEOHWKH
SDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSWRRNVLJQLILFDQWO\PRUHVWHSVWKHQWKHSDUWLFLSDQWV
LQWKHFRQWUROJURXSGXULQJERWKWKHLQWHUJURXSDQGODUJHJURXSFRPSHWLWLYHLQWHUYHQWLRQV
7KHUHVXOWVVKRZQLQ7DEOHUHJDUGLQJVPDOOJURXSVRIHTXDODELOLW\FRQWUDGLFWHGWKH
VXJJHVWLRQVRI*DUFLDDQG7RUDVLWZDVGHWHUPLQHGWKDWQRVLJQLILFDQWLQFUHDVHV
ZHUHVHHQZKHQVPDOOJURXSVRIHTXDODELOLW\ZHUHXVHGDVWKHW\SHRIFRPSHWLWLYH
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LQFHQWLYH*DUFLDDQG7RUKDGVXJJHVWHGDQLQFUHDVHLQPRWLYDWLRQZDVHYLGHQW
IRULQGLYLGXDOVFRPSHWLQJLQVPDOOJURXSVRIHTXDODELOLW\KRZHYHUWKHUHVXOWVLQ7DEOH
WZRVXJJHVWRWKHUZLVHDVS! 7KHUHVXOWVVKRZQLQ7DEOHFDXVHGWKH
UHVHDUFKHUWRIDLOWRUHMHFWQXOOK\SRWKHVHVDQGUHMHFWQXOOK\SRWKHVLVDQG
7DEOH
Summary of two-tailed paired t-tests, Means (M), Standard Deviations (SD) and 
the Probability (p) values between the Experimental Group’s baseline steps and 
each week of Intervention. 
7LPHQ06'WYDOXHS
     
%DVHOLQH
6PDOO*URXS

%DVHOLQH
,QWHUJURXS

%DVHOLQH
/DUJH*URXS



 ,Q7DEOHWKHH[SHULPHQWDOJURXS¶VEDVHOLQHVWHSPHDQVZHUHFRPSDUHGWRWKHLU
LQGLYLGXDOLQWHUYHQWLRQVWHSPHDQVSHULQWHUYHQWLRQZHHNE\FRQGXFWLQJSDLUHGWWHVWV
2QO\SDUWLFLSDQWVKDYLQJDFFXUDWHGDWDIRUWKHFRUUHVSRQGLQJZHHNVRIVWXG\ZHUHHOLJLEOH
IRUSRUWLRQVRIWKLVVWXG\:KHQORRNLQJDW7DEOHLWLVHYLGHQWWKDWWKHSDUWLFLSDQWVLQ
WKHH[SHULPHQWDOJURXSWRRNVLJQLILFDQWO\PRUHVWHSVGXULQJWKHLUZHHNVRILQWHUYHQWLRQ
WKHQWKH\WRRNGXULQJWKHLUEDVHOLQHZHHNIXUWKHUPRUHWKH\GLGVRZKHQFDVKDQGRU
SUL]HLQFHQWLYHVZHUHQRWRIIHUHGGXULQJWKHLUZHHNVRIFRPSHWLWLYHLQWHUYHQWLRQ7KH
UHVHDUFKHUZDVDEOHWRUHMHFWQXOOK\SRWKHVHVDVVLJQLILFDQWLQFUHDVHVLQVWHSFRXQWV
ZHUHVHHQ7DEOHLQWKHSDUWLFLSDQWVZKHQFRPSHWLWLYHLQFHQWLYHVZHUHXVHGDQGQRW
FDVKDQGRUSUL]HLQFHQWLYHV7KHGDWDVKRZQRQ7DEOHDOVRDQVZHUHGWKHTXHVWLRQV
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DVNHGE\SUHYLRXVUHVHDUFKHUVLQWKHDUHDRISHGRPHWHUSURJUDPVDVLVVXJJHVWVWKDWFDVK
DQGRUSUL]HLQFHQWLYHVDUHQRWQHFHVVDU\WRPRWLYDWHSDUWLFLSDQWVWRVLJQLILFDQWO\LQFUHDVH
WKHLUVWHSV)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO7KLVGDWD
7DEOHZRXOGDOVRVXJJHVWWKDWPDQ\RIWKHFRPSHWLWLYHWKHRULVWVDQGUHVHDUFKHUVZHUH
DFFXUDWHUHJDUGLQJWKHLUUHFRPPHQGDWLRQVIRUEHVWSUDFWLFHVUHODWHGWRFRPSHWLWLYH
LQWHUYHQWLRQVDVDOOW\SHVRIFRPSHWLWLRQHIIHFWLYHO\PRWLYDWHGWKHSDUWLFLSDQWVWR
VLJQLILFDQWO\LQFUHDVHWKHDPRXQWRIVWHSVWKH\WRRN$OOHQ	+HFKW%DU\DP
)HVWLQJHU*DUFLD	7RU6WDQQHHWDO7DXHU	+DUDFNLHZLF]

'LVFXVVLRQ
 7KHFRPSHWLWLYHLQFHQWLYHIHDWXUHVDVVRFLDWHGZLWKSHGRPHWHUSURJUDPV
HIIHFWLYHO\PRWLYDWHGWKHSDUWLFLSDQWVLQWKLVVWXG\WRVLJQLILFDQWO\LQFUHDVHWKHLUSK\VLFDO
DFWLYLW\RXWSXWVIXUWKHUPRUHWKHVHIHDWXUHVZHUHDEOHWRWULJJHUWKLVPRWLYDWLRQHYHQ
ZKHQFDVKDQGRUSUL]HLQFHQWLYHVZHUHQRWRIIHUHG$GGLWLRQDOILQGLQJVUHJDUGLQJWKH
FRPSHWLWLYHLQFHQWLYHIHDWXUHVXVHGLQWKLVVWXG\VXJJHVWHGWKDWWKHW\SHRIFRPSHWLWLYH
LQFHQWLYHEHLQJLPSOHPHQWHGVPDOOHTXDODELOLW\JURXSVLQWHUJURXSODUJHJURXSGLGQRW
KDYHDVLJQLILFDQWLQFUHDVHRUGHFUHDVHHIIHFWRQWKHSDUWLFLSDQW¶VVWHSFRXQWV7KHVWXG\
ZDVOLPLWHGWRDVPDOOVDPSOHVL]HDQGVRPHRIWKHSDUWLFLSDQWV¶GDWDKDGWREH
HOLPLQDWHGIRUSRUWLRQVRIWKHVWXG\ZKHQDFFXUDWHVWHSFRXQWVFRXOGQRWEHREWDLQHG
 7KHPDMRULW\RIWKHSDUWLFLSDQWVLQWKLVVWXG\KDGGDWDWKDWFRXOGEHXVHGWR
DQVZHUWKHUHVHDUFKTXHVWLRQV:LWKLQWKHH[SHULPHQWDOJURXSWKHLPSOHPHQWDWLRQRIDOO
WKUHHW\SHVRIFRPSHWLWLYHLQFHQWLYHVPRWLYDWHGWKHSDUWLFLSDQW¶VWRWDNHVLJQLILFDQWO\
PRUHVWHSVWKHQWKHLUEDVHOLQHVWHSDPRXQWV:KHQFRPSDULQJWKHFRQWURODQG
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H[SHULPHQWDOJURXSWKHLQLWLDWLRQRIERWKWKHLQWHUJURXSDQGODUJHJURXSFRPSHWLWLYH
LQFHQWLYHPRWLYDWHGWKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSWRWDNHVLJQLILFDQWO\PRUH
VWHSVWKHQWKHSDUWLFLSDQWVLQWKHFRQWUROJURXS7KHVHVLJQLILFDQWVWHSLQFUHDVHVZHUH
EHLQJPDGHE\WKHSDUWLFLSDQWVLQWKLVVWXG\ZKHQFDVKDQGRUSUL]HLQFHQWLYHVZHUHQRW
RIIHUHGVXJJHVWLQJWKDWFDVKDQGRUSUL]HLQFHQWLYHVPD\QRWEHQHFHVVDU\WRPRWLYDWHWKH
SDUWLFLSDQW¶VLQSHGRPHWHUSURJUDPVWRLQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\WKH\DUH
DFKLHYLQJ
 $IWHUFRPLQJWRWKHGHWHUPLQDWLRQWKDWWKHSHGRPHWHUSURJUDPKDGDVLJQLILFDQW
HIIHFWRQWKHSDUWLFLSDQWVWKHW\SHVRIFRPSHWLWLRQEHLQJLPSOHPHQWHGZHUHDQDO\]HGWR
GHWHUPLQHLIDQ\VLJQLILFDQWGLIIHUHQFHVZHUHSUHVHQW7KHUHYLHZHGUHVHDUFKKDG
VXJJHVWHGWKDWDOOW\SHVRIFRPSHWLWLRQFRXOGKDYHDQHIIHFWRQWKHPRWLYDWLRQDOOHYHOVRI
WKHSDUWLFLSDQWV$OOHQ	+HFKW%DU\DP*DUFLD	7RU)HVWLQJHU
6WDQQHHWDO7DXHU	+DUDFNLHZLF]7KHUHVHDUFKGRQHE\*DUFLD
DQG7RUVXJJHVWHGWKDWFRPSHWLWLRQDPRQJVPDOOJURXSVRIHTXDODELOLW\ZRXOG
OHDGWRHQKDQFHGOHYHOVRIPRWLYDWLRQKRZHYHUQRVLJQLILFDQWGLIIHUHQFHVZHUHIRXQGLQ
WKHW\SHRIFRPSHWLWLRQEHLQJDGPLQLVWHUHGDQGWKHDPRXQWRIVWHSVWKHSDUWLFLSDQWVZHUH
WDNLQJ7KHFRPSHWLWLYHLQFHQWLYHLQWHUYHQWLRQVLPSOHPHQWHGGXULQJWKLVVWXG\ZHUH
EDVHGRQWKHVXJJHVWLRQVRISUHYLRXVUHVHDUFKHUVLQWKHDUHDRISHGRPHWHUSURJUDPV3DVW
UHVHDUFKHUVDQGWKHRULVWKDGVXJJHVWHGWKDWFRPSHWLWLRQKDGDQLQFUHDVHGHIIHFWRQDQ
LQGLYLGXDO¶VPRWLYDWLRQDOOHYHO$OOHQ	+HFKW%DU\DP*DUFLD	7RU
)HVWLQJHU6WDQQHHWDO7DXHU	+DUDFNLHZLF]7KHUHVXOWV
UHJDUGLQJWKHFRPSHWLWLYHLQFHQWLYHIHDWXUHVLQWKLVVWXG\VXJJHVWWKDWWKHUHLVFRUUHODWLRQ
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EHWZHHQFRPSHWLWLRQDQGPRWLYDWLRQDQGIXUWKHUPRUHFRUUHVSRQGZLWKZKDWSUHYLRXV
UHVHDUFKHUVKDYHVXJJHVWHG
6XPPDU\
 7KHGDWDFROOHFWHGZDVDQDO\]HGXVLQJDYDULHW\RIPHWKRGVLQERWKWKH6366DQG
0LFURVRIW([FHOGDWDDQDO\VLVSURJUDPV7KHIROORZLQJFRPSDULVRQVZHUHXVHGIRUWKH
RYHUDOODQDO\VHVRIWKHGDWD7KHVWHSGDWDIRUERWKWKHH[SHULPHQWDOJURXSDQGWKH
FRQWUROJURXSZHUHFRPSDUHGWKURXJKRXWWKHGXUDWLRQRIHYHU\LQWHUYHQWLRQRUQRQ
LQWHUYHQWLRQLQWRWDO7DEOHDQGWKHQFRPSDUHGE\VSHFLILFLQWHUYHQWLRQW\SH7DEOH
WKHH[SHULPHQWDOJURXS¶VEDVHOLQHGDWDPHDVXUHVZHUHFRPSDUHGWRWKHLUVWHSGDWDIRU
HDFKZHHNWKH\H[SHULHQFHGDQLQWHUYHQWLRQ7DEOHDQGWKHH[SHULPHQWDOJURXS¶VVWHS
FRXQWVIRUHDFKLQWHUYHQWLRQZHHNZHUHFRPSDUHGZLWKWKHRWKHUW\SHVRILQWHUYHQWLRQV
QRVLJQLILFDQFH
 7RREWDLQWKHUHVXOWVVKRZQLQ7DEOHVDQGSDUWLFLSDQWVWHSFRXQWVZHUH
HQWHUHGLQWRWKH0LFURVRIW([FHOSURJUDPZKHUHWZRWDLOHGLQGHSHQGHQWWWHVWVZHUH
FRQGXFWHG(DFKSDUWLFLSDQWKDGXVDEOHGDWDIRUWKHLUEDVHOLQHPHDVXUHVDQGIRUWKHILUVW
LQWHUYHQWLRQZHHN:KHQFRPSDULQJWKHWZRJURXSVFRQWURODQGH[SHULPHQWDOWKH
UHVXOWV7DEOHVXJJHVWHGWKDWWKHH[SHULPHQWDOJURXSWRRNPRUHVWHSVWKHQWKHFRQWURO
JURXS:KHQFRPSDULQJWKHWZRJURXSVFRQWURODQGH[SHULPHQWDOFRUUHVSRQGLQJZHHNV
RILQWHUYHQWLRQDQGQRQLQWHUYHQWLRQDOOEXWRQHRIWKHW\SHVRIFRPSHWLWLYHLQFHQWLYH
LQWHUYHQWLRQVVPDOOJURXSVRIHTXDODELOLW\PRWLYDWHGWKHSDUWLFLSDQWVWRVLJQLILFDQWO\
LQFUHDVHWKHLUVWHSVVHH7DEOH
 :KHQDQDO\]LQJWKHH[SHULPHQWDOJURXSRQO\VHH7DEOHSDUWLFLSDQWVWHS
FRXQWVZHUHHQWHUHGLQWRWKH6366SURJUDPZKHUHSDLUHGWZRWDLOHGWWHVWVZHUHGRQHWR
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GHWHUPLQHLIDQ\VLJQLILFDQFHGLIIHUHQFHVZHUHSUHVHQW,WZDVGHWHUPLQHGWKDWWKH
FRPSHWLWLYHFKDOOHQJHIHDWXUHVRIWKHSHGRPHWHUSURJUDPPRWLYDWHGWKHSDUWLFLSDQWVWR
VLJQLILFDQWO\LQFUHDVHWKHLUVWHSDPRXQWVZKHQQRFDVKDQGRUSUL]HVZHUHRIIHUHGGXULQJ
HDFKZHHNRIFRPSHWLWLYHLQFHQWLYHLQWHUYHQWLRQDVpIRUDOOZHHNVZHHNRQH 
p IRUZHHNWZR p DQGIRUZHHNWKUHHp 
 $IWHUDQDO\]LQJWKHFRPSLODWLRQRIGDWDWKHUHVHDUFKHUIDLOHGWRUHMHFWQXOO
K\SRWKHVLVDVWKHSDUWLFLSDQWVWKHH[SHULPHQWDOJURXSGLGQRWWDNHVLJQLILFDQWO\PRUH
VWHSVWKHQWKHFRQWUROJURXSGXULQJWKHFRPSHWLWLYHLQFHQWLYHLQWHUYHQWLRQDPRQJVPDOO
JURXSVKDYLQJHTXDODELOLW\7KHUHVHDUFKHUWKHQFRPSDUHGWKHW\SHVRIFRPSHWLWLYH
LQFHQWLYHVZLWKHDFKRWKHUDQGIDLOHGWRUHMHFWQXOOK\SRWKHVHVDVQRVLJQLILFDQW
GLIIHUHQFHVZHUHHYLGHQWLQWKHW\SHRIFRPSHWLWLYHLQFHQWLYHLQWHUYHQWLRQEHLQJ
DGPLQLVWHUHG7KHUHVHDUFKHUZDVDEOHWRUHMHFWQXOOK\SRWKHVLVDVWKHSDUWLFLSDQWVLQ
WKHH[SHULPHQWDOJURXSWRRNVLJQLILFDQWO\PRUHVWHSVLQWRWDOWKURXJKRXWWKHFRPSHWLWLYH
LQFHQWLYHLQWHUYHQWLRQVZHHNVWKHQWKHFRQWUROJURXSWRRNIRUWKHLUFRUUHVSRQGLQJZHHNV
RIQRQLQWHUYHQWLRQVHH7DEOH7KHUHVHDUFKHUH[DPLQHGVSHFLILFZHHNVRI
FRPSHWLWLYHLQFHQWLYHLQWHUYHQWLRQDQGZDVDEOHWRUHMHFWQXOOK\SRWKHVHVDQGDV
SDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSWRRNVLJQLILFDQWO\PRUHVWHSVWKHSDUWLFLSDQWVLQWKH
FRQWUROJURXSWRRNGXULQJERWKWKHLQWHUJURXSDQGODUJHFRPSHWLWLYHLQFHQWLYH
LQWHUYHQWLRQZHHNVVHH7DEOH:KHQH[DPLQLQJWKHH[SHULPHQWDOJURXS¶VGDWDVHH
7DEOHWKHUHVHDUFKHUZDVDEOHWRUHMHFWQXOOK\SRWKHVHVDVWKHSDUWLFLSDQWVLQWKH
H[SHULPHQWDOJURXSWRRNVLJQLILFDQWO\PRUHVWHSVGXULQJDOOWKUHHZHHNVRIFRPSHWLWLYH
LQFHQWLYHLQWHUYHQWLRQWKHQWKH\WRRNGXULQJWKHLURZQEDVHOLQHZHHNVDQGFDVKDQGRU
SUL]HLQFHQWLYHVZHUHQRWRIIHUHG
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&KDSWHU)LYH&RQFOXVLRQVDQG5HFRPPHQGDWLRQV
,QWURGXFWLRQ
 7KHDPRXQWRIRYHUZHLJKWDQGREHVHDGXOWVFRQWLQXHVWREHDSUREOHPLQWKH
8QLWHG6WDWHVGHVSLWHWKHPDQ\KHDOWKEHQHILWVDVVRFLDWHGZLWKOLYLQJDSK\VLFDOO\DFWLYH
OLIHVW\OH)OHJDO&DUUROO2JGHQ	&XUWLQ1&+686'++6
:&5)$,&53HGRPHWHUSURJUDPVKDYHEHHQLPSOHPHQWHGDFURVVWKHQDWLRQDQG
KDYHDGGLWLRQDOO\SURYLGHGUHVHDUFKHUVZLWKHYLGHQFHWRVXJJHVWWKDWWKHVHSURJUDPVDUH
HIIHFWLYHZKHQWKH\DUHXVHGWRPRWLYDWHSK\VLFDODFWLYLW\LQFUHDVHVLQWKHLUXVHUVLQVPDOO
SRSXODWLRQVE\XVLQJFDVKDQGRUSUL]HLQFHQWLYHVLQFRPELQDWLRQZLWKWKHIHDWXUHVPDGH
SRVVLEOHE\WKHVHSURJUDPV)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO
:LWKPDQ\HPSOR\HUVKDYLQJOLPLWHGIXQGVWKHVHW\SHVRISURJUDPVPD\QRWEH
LGHDOIRUWDUJHWLQJDODUJHSRSXODWLRQ,QRUGHUWRGHWHUPLQHLIWKHVHSURJUDPVFRXOG
LPSOHPHQWHGDPRQJDODUJHUSRSXODWLRQWKHUHVHDUFKHULVRODWHGWKHFRPSHWLWLYHIHDWXUHV
DVVRFLDWHGZLWKWKHVHSURJUDPVDQGGLGQRWXVHDQ\FDVKDQGRUSUL]HLQFHQWLYHVWRDVVLVW
LQPRWLYDWLRQ
 7KHSDUWLFLSDQWVLQWKHVWXG\FRQGXFWHGZHUHDVDPSOHRIDGXOWVLQWKHZRUNSODFH
IURPUHSUHVHQWLQJDUXUDO0LGZHVWHUQFRPPXQLW\7KHSRSXODWLRQVL]HZDVVPDOOHUWKDQ
GHVLUHGZKHQFRQGXFWLQJDQ\H[SHULPHQWEXWODUJHUWKDQH[SHFWHGZKHQH[DPLQLQJWKH
SRSXODWLRQWDUJHWHGIRUWKHVWXG\7KHQXPEHURISDUWLFLSDQWVXVHGIRUDQDO\VLVLQ
SRUWLRQVRIWKHVWXG\UDQJHGIURPGXHWRH[WHUQDOIDFWRUVDIIHFWLQJWKHDFFXUDF\RI
WKHGDWDWKH\KDGFROOHFWHG7KHQXOOK\SRWKHVHVZHUH
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIWRWDO
VWHSVWDNHQE\LQGLYLGXDOVWKDWSDUWLFLSDWHGLQSHGRPHWHUSURJUDPZKHQ
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FRPSHWLWLYHLQFHQWLYHVZHUHXVHGYHUVHVWKHDPRXQWRIWRWDOVWHSVWDNHQE\WKH
SDUWLFLSDQWVZKHQQRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQVPDOOJURXSVRIHTXDODELOLW\
DVFRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG 
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQLQWHUJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVZKHQWKH\ZHUHHQJDJHGLQDODUJHJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYHYHUVHVWKHDPRXQWRIVWHSVWDNHQE\WKHSDUWLFLSDQWVZKHQ
QRFRPSHWLWLYHLQFHQWLYHVZHUHXVHG
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
VPDOOJURXSVRIHTXDODELOLW\DVFRPSHWLWLYHLQFHQWLYHYHUVHVLQWHUJURXS
FRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYH
1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
VPDOOJURXSVRIHTXDODELOLW\DVFRPSHWLWLYHLQFHQWLYHYHUVHVODUJHJURXS
FRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYH
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1XOO+\SRWKHVLV7KHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFHLQWKHDPRXQWRIVWHSV
WDNHQE\WKHSDUWLFLSDQWVLQWKHH[SHULPHQWDOJURXSZKHQWKH\ZHUHHQJDJHGLQ
ODUJHJURXSFRPSHWLWLRQDVFRPSHWLWLYHLQFHQWLYHYHUVHVLQWHUJURXSFRPSHWLWLRQDV
FRPSHWLWLYHLQFHQWLYH
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFH
LQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\SDUWLFLSDQW¶VYHUVHVWKHDPRXQWRIVWHSV
WDNHQZKHQVPDOOJURXSVRIHTXDODELOLW\ZHUHXVHGDVFRPSHWLWLYHLQFHQWLYHDQG
FDVKDQGRUSUL]HLQFHQWLYHVZHUHQRWRIIHUHG
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQWGLIIHUHQFH
LQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\SDUWLFLSDQW¶VYHUVHVWKHDPRXQWRIVWHSV
WDNHQZKHQLQWHUJURXSZHUHXVHGDVFRPSHWLWLYHLQFHQWLYHDQGFDVKDQGRUSUL]H
LQFHQWLYHVZHUHQRWRIIHUHG
1XOO+\SRWKHVLV,QWKHH[SHULPHQWDOJURXSWKHUHZLOOEHQRVLJQLILFDQW
GLIIHUHQFHLQWKHDPRXQWRIEDVHOLQHVWHSVWDNHQE\WKHSDUWLFLSDQWVYHUVHVWKH
DPRXQWRIVWHSVWDNHQZKHQRQHODUJHJURXSFRPSHWLWLRQZDVXVHGDVFRPSHWLWLYH
LQFHQWLYHDQGFDVKDQGRUSUL]HLQFHQWLYHVZHUHQRWRIIHUHG
&RQFOXVLRQV
 7KHFRQFOXVLRQVGUDZQIURPWKHVWXG\ZHUHOLPLWHGDVWKHSRSXODWLRQVL]HZDV
VPDOODQGGXHLQSDUWWRWKHSDUWLFLSDQW¶VH[WUDFXUULFXODUDFWLYLWLHVDQGSHGRPHWHU
PDLQWHQDQFH7KHWWHVWVFRQGXFWHGWKURXJK0LFURVRIW([FHODQG6366SURJUDPV
SURYLGHGHYLGHQFHVXJJHVWLQJWKDWSHGRPHWHUSURJUDPVZHUHHIIHFWLYHZKHQQRFDVK
DQGRUSUL]HLQFHQWLYHVZHUHRIIHUHGWRWKHSDUWLFLSDQWV
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 7KHUHVHDUFKHUZDVDEOHWRREWDLQDFFXUDWHUHVXOWVE\DQDO\]LQJWKHGDWDXVLQJ
ERWK0LFURVRIW([FHODQG6366DQDO\VLVSURJUDPV7KHVWHSFRXQWVIRUERWKWKHEDVHOLQH
ZHHNDQGILUVWZHHNRILQWHUYHQWLRQPD\KDYHEHHQKLJKHUIRUDOOSDUWLFLSDQWVDVWKH
SURJUDPZDVQHZDQGHYHU\SDUWLFLSDQWZDVDEOHWRVHHWKHLURZQVWHSGDWD+RZHYHU
WKHGLIIHUHQFHVVHHQEHWZHHQERWKWKHFRQWUROJURXSDQGWKHH[SHULPHQWDOJURXSDQGWKH
H[SHULPHQWDOJURXSDQGWKHLUEDVHOLQHGDWDVXJJHVWWKDWWKHFRPSHWLWLYHIHDWXUHV
DVVRFLDWHGZLWKSHGRPHWHUSURJUDPVFDQEHXVHGWRROVWKDWPRWLYDWHSDUWLFLSDQWVWR
VLJQLILFDQWO\LQFUHDVHWKHLUSK\VLFDODFWLYLW\ZKHQLPSOHPHQWHGLQDYDULHW\RIVHWWLQJV
)XUWKHUPRUHWKHFRQWUROJURXS¶VVWHSFRXQWGDWDZDVDQDO\]HGZKHQQRFRPSHWLWLYH
IHDWXUHVRUFDVKDQGRUSUL]HLQFHQWLYHVZHUHRIIHUHGDQGWKH\VKRZHGQRVLJQLILFDQW
LQFUHDVHVLQSK\VLFDODFWLYLW\7KHUHVHDUFKHUGHVLJQHGWKHH[SHULPHQWLQDZD\WKDWWKH
FRPSHWLWLYHLQFHQWLYHIHDWXUHVDVVRFLDWHGZLWKSHGRPHWHUSURJUDPVFRXOGEHLVRODWHGDQG
DQDO\]HGUHJDUGLQJWKHLUHIIHFWLYHQHVV7KHZDVGRQHDVDUHVXOWRIWKHUHFRPPHQGDWLRQV
WKDWZHUHJLYHQE\RWKHUUHVHDUFKHUVZKRKDGH[SORUHGVLPLODUSURJUDPVDQGZKRZHUH
VXJJHVWLQJWKDWDVWXG\QHHGHGWREHGRQHLQRUGHUWRGHWHUPLQHZKLFKHOHPHQWVZHUH
UHVSRQVLEOHIRUWKHSK\VLFDODFWLYLW\LQFUHDVHVEHLQJVHHQ
5HFRPPHQGDWLRQV
 ,QRUGHUWRFKDQJHWKHWUHQGEHLQJVHHQUHODWHGWRDPRXQWRIREHVHRURYHUZHLJKW
DGXOWVFXUUHQWO\UHVLGLQJLQWKH8QLWHG6WDWHVSK\VLFDODFWLYLW\SURJUDPVZHUHH[DPLQHG
WRGHWHUPLQHWKHLUHIIHFWLYHQHVV2YHUDOOSHGRPHWHUSURJUDPVKDYHEHHQTXLWHSRSXODU
DPRQJUHVHDUFKHUVZKHQGHWHUPLQLQJHIIHFWLYHZD\VWRPRWLYDWHLQGLYLGXDOVWRLQFUHDVH
WKHDPRXQWVRISK\VLFDODFWLYLW\WKH\DFKLHYH7KHUHFRPPHQGDWLRQVUHJDUGLQJWKH
ILQGLQJVLQWKHVWXG\ZHUHEDVHGRQWZRSUREOHPV7KHILUVWSUREOHPDGGUHVVHGE\WKLV
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VWXG\ZDVWKHDPRXQWRIREHVHRURYHUZHLJKWDGXOWVUHVLGLQJLQWKH8QLWHG6WDWHVDVD
UHVXOWRIQRWJHWWLQJHQRXJKDFWLYLW\7KHUHVHDUFKHUGLVFRYHUHGDQDGGLWLRQDOSUREOHP
ZLWKLQWKHSHGRPHWHUSURJUDPVWKDWKDGEHHQVWXGLHGDVWKHPDMRULW\RIWKHSURJUDPV
EHLQJDQDO\]HGKDGRIIHUHGFRVWO\LQFHQWLYHVWKDWFRXOGLQFUHDVHWKHULVNRILQGLYLGXDOV
LQIOLFWLQJKDUPWRWKHPVHOYHVRURQRWKHUV0DOKRUWDDQGIXUWKHUPRUHFRXOGQRWEH
ZLGHO\XVHGE\HPSOR\HUVDQGKHDOWKFDUHDGYRFDWHVGXHWRWKHKLJKFRVWDVVRFLDWLRQ
86%/6)XUWKHUFRQFOXVLRQVDQGOLPLWDWLRQVJLYHQE\WKHUHVHDUFKHUVUHJDUGLQJ
SUHYLRXVVWXGLHVGRQHRQSHGRPHWHUSURJUDPVZHUHWKDWWKH\FRXOGQRWGHWHUPLQHZKLFK
IHDWXUHVRIWKHSURJUDPVZHUHSULPDULO\UHVSRQVLEOHIRUPRWLYDWLQJWKHSDUWLFLSDQWVWR
LQFUHDVHWKHLUSK\VLFDODFWLYLW\)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO

 5HFRPPHQGDWLRQVIRULPSOHPHQWDWLRQ5HVHDUFKKDVEHHQGRQHRQWKH
UHODWLRQVKLSEHWZHHQSHGRPHWHUSURJUDPVDQGWKHSK\VLFDODFWLYLW\LQFUHDVHVEHLQJ
H[KLELWHGE\WKHLUSDUWLFLSDQWV)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO
7KURXJKRXWWKHUHVHDUFKUHYLHZHGRQSHGRPHWHUSURJUDPVWKHUHVHDUFKHUVKDG
VLPLODUOLPLWDWLRQVDVVRFLDWHGZLWKWKHLUVWXGLHVRUUHYLHZVVXJJHVWLQJWKDWWKH\ZHUH
XQDEOHWRLVRODWHWKHSURJUDPIHDWXUHVUHVSRQVLEOHIRUPRWLYLQJWKHSDUWLFLSDQWVWR
LQFUHDVHWKHLUVWHSDPRXQWV)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO
7KHUHVHDUFKHUVZHUHTXHVWLRQLQJZKHWKHUWKHRIIHULQJRIFDVKDQGRUSUL]H
LQFHQWLYHVWKHJRDOVHWWLQJIHDWXUHWKHLPSOHPHQWDWLRQRIDFRPSHWLWLYHLQFHQWLYHRUD
FRPELQDWLRQRIWKHVHIHDWXUHVZHUHSULPDULO\UHVSRQVLEOHIRUPRWLYDWLQJWKHSDUWLFLSDQWV
WRWDNHPRUHVWHSV)RVWHUHWDO.DQJHWDO9DQ:RUPHUHWDO
)XUWKHUUHVHDUFKUHJDUGLQJFDVKDQGRUSUL]HLQFHQWLYHVEHLQJRIIHUHGDQGLWZDV
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GHWHUPLQHGWKDWE\GRLQJVRRQHPD\SURGXFHXQIDYRUDEOHUHVXOWV0DOKRUWD,W
ZRXOGEHVXJJHVWHGWKDWLQGLYLGXDOVDGPLQLVWHULQJWKHVHW\SHVRISURJUDPVXVHPHWKRGV
RWKHUWKDQFDVKDQGRUSUL]HLQFHQWLYHVWRPRWLYDWHWKHLUSDUWLFLSDQWV
 7KHUHVHDUFKGRQHRQFRPSHWLWLYHPRWLYDWLRQVXJJHVWHGWKDWVPDOOJURXSVRIHTXDO
DELOLW\FRXOGHQKDQFHPRWLYDWLRQ*DUFLD	7RUDORQJZLWKODUJHJURXS
FRPSHWLWLRQDOVRKDYLQJDQHIIHFWRQDQLQGLYLGXDO¶VPRWLYDWLRQ)HVWLQJHU
)XUWKHUILQGLQJVRQFRPSHWLWLYHPRWLYDWLRQVXJJHVWHGWKDWLQWHUJURXSFRPSHWLWLRQZRXOG
FUHDWHFRRSHUDWLRQDQGKDYHDQLQFUHDVHGHIIHFWRQPRWLYDWLRQWDVNFRPSOHWLRQDQG
RYHUDOOHQMR\PHQW$OOHQ	+HFKW%DU<DP6WDQQHHWDO7DXHU	
+DUDFNLHZLF]7KHVHSLHFHVRIUHVHDUFKZHUHXVHGWRGHVLJQDSHGRPHWHUSURJUDP
WKDWHIIHFWLYHO\PRWLYDWHGWKHSDUWLFLSDQWVWRLQFUHDVHWKHDPRXQWRISK\VLFDODFWLYLW\WKH\
ZHUHJHWWLQJ%DVHGRQWKHILQGLQJVWKDWWKHFRQWUROJURXSGLGQRWKDYHVLJQLILFDQW
LQFUHDVHVLQWKHLUVWHSFRXQWVWKHUHVHDUFKHUZRXOGDOVRVXJJHVWWKDWWKHUHLVDQHHGIRUD
SHGRPHWHUSURJUDPDGPLQLVWUDWRUWRPRQLWRUWKHSURJUDPDQGVHWXSDQ\LQWHUYHQWLRQV
EDVHGRQSDVWSUDFWLFH
 5HFRPPHQGDWLRQVIRUSURPRWLRQ,WZRXOGEHWKHUHFRPPHQGDWLRQRIWKH
UHVHDUFKHUWKDWPRUHHPSOR\HUVDQGKHDOWKFDUHDGYRFDWHVLQLWLDWHGDQGSURPRWHGWKHVH
W\SHVRISHGRPHWHUSURJUDPV+HDOWKLQVXUDQFHSURYLGHUVVKRXOGEHWDUJHWHGDVDQHQWLW\
WKDWFRXOGFRYHUWKHFRVWRIWKHSHGRPHWHUGHYLFHVDQGDQ\DVVRFLDWHGPHPEHUVKLSIHHV
SDUWLFXODUWRWKHSURJUDPEHLQJLPSOHPHQWHG,IKHDOWKLQVXUDQFHFRPSDQLHVFRYHUHG
WKHVHDVVRFLDWHGIHHVKHDOWKFDUHDGYRFDWHVDQGHPSOR\HUVZDQWLQJWRDGPLQLVWHUWKHVH
SURJUDPVZRXOGEHDEOHWRWDUJHWDODUJHUSRSXODWLRQ
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 5HFRPPHQGDWLRQVIRUIXUWKHUUHVHDUFK7KHUHDUHPDQ\FRUSRUDWLRQVFXUUHQWO\
LPSOHPHQWLQJSHGRPHWHUSURJUDPVDFURVVWKHQDWLRQ.HPSV0LGZHVWHUQ3XEOLF
6FKRROVWKH9LUJLQ&RUSRUDWLRQ6HFXULW\6HUYLFH)HGHUDO&UHGLW8QLRQDQGFRPPXQLWLHV
OLNH%H[DU&RXQW\KDYHEHJXQWRLPSOHPHQWSHGRPHWHUSURJUDPVZLWKWKHKRSHWKDW
PRUHRIWKHLUHPSOR\HHVRUFRPPXQLW\PHPEHUVZLOOVWDUWWRJHWWKHUHFRPPHQGHG
DPRXQWVRISK\VLFDODFWLYLW\%R\FH%H[DU&RXQW\KDVQHDUO\FRPPXQLW\
PHPEHUVWKDWDUHFXUUHQWO\HQUROOHGLQWKH9LUJLQ+HDOWK0LOHVSHGRPHWHUSURJUDP
3ODFHVOLNH2&+61(5+HDOWKV\VWHPD/RXLVLDQDEDVHGKHDOWKFDUHV\VWHPKDYH
HPSOR\HHVZLWKHQUROOHGLQWKH9LUJLQ+HDOWK0LOHVSURJUDP%R\FH
$Q\UHFRPPHQGDWLRQVEHLQJPDGHE\WKHUHVHDUFKHUZHUHOLPLWHGWRWKHSRSXODWLRQ
VDPSOHXVHGLQVWXG\'DWDWDNHQIURPWKHRUJDQL]DWLRQVOLVWHGDQGRWKHUVFRQGXFWLQJ
VLPLODUW\SHVRISHGRPHWHUSURJUDPVVKRXOGEHDQDO\]HGVRDODUJHUVDPSOHVL]HFRXOGEH
XVHGIRUDGHTXDWHUHVHDUFK&RPSHWLWLYHLQFHQWLYHVFRXOGEHFRPSDUHGWRFDVKDQGRU
SUL]HLQFHQWLYHVUHJDUGLQJWKHHIIHFWWKH\KDYHRQDQLQGLYLGXDO¶VPRWLYDWLRQ,QGRLQJ
VRIXUWKHUUHFRPPHQGDWLRQVUHJDUGLQJEHVWSUDFWLFHVIRUSHGRPHWHUSURJUDP
LPSOHPHQWDWLRQFRXOGEHPDGH
2EVHUYDWLRQV
 :KHQORRNLQJDW7DEOHREVHUYDWLRQVZHUHPDGHUHJDUGLQJWKHUHVXOWVRIWKH
DQDO\VLV7KHSDUWLFLSDQWVLQWKHFRQWUROJURXSKDGDVWHSPHDQRIIRUWKHLUILUVW
ZHHNRIQRQLQWHUYHQWLRQDQGIRUWKHIROORZLQJZHHNVRIQRQLQWHUYHQWLRQWKHPHDQRI
WKHJURXSGHFUHDVHG7KHPHDQDPRXQWRIVWHSVIRUWKHFRQWUROJURXSGXULQJZHHNWZR
ZDVDQGGXULQJZHHNWKUHHWKHUHVWHSFRXQWPHDQZDVVHH7DEOH
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The researcher further explored the change in the control group’s step count means for 
non-intervention weeks.   
 Observations regarding baseline measures.  The first observation was that over 
time, individuals using pedometers without interventions experienced a decrease in steps 
or physical activity.  The decrease could have been due to the fact that program was new, 
and it triggered an increase in motivation for the participants equally in both groups, as 
they were able to view the amount of steps they took on their pedometers and when they 
logged into their online accounts.  The excitement associated with the introduction of 
new programs, similar to the one used in the study, could have also motivated the 
participants in both groups to take more steps and therefore have “higher than actual” 
baseline means.     
 In order to have eliminated or decreased the limitations associated with the 
excitement of the new program, the researcher would have liked to collected data from 
the participants for two weeks or up to a month, and used that data for the participant’s 
baseline measures.  The excitement levels of the participants in both groups would have 
most likely decreased after the first two weeks of the program (see Table 2), getting a 
more accurate measure, however, even if the measures of baseline were “higher than 
actual” the participants in the experimental group still took significantly more steps 
during the intervention weeks then during their baseline week.  The program used in the 
study was not effective when attempting to increase the participant’s steps unless the 
competitive features were also used to trigger or increase motivation. 
 Observations regarding intergroup theory.  A third observation was made 
regarding the week of intergroup competition as competitive incentive (see both Tables 2 
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and 3).  The participants in the experimental group had their highest mean step amount of 
11, 645.62 and lowest p value of .0053 during the intergroup competitive incentive when 
compared to the control group and also had their highest mean step amount of 11.239.31 
and lowest p value of .002 for this type of competitive incentive when compared to their 
own baseline steps.  Although no significant differences were found when comparing the 
types of competition, it was observed that the participants had their highest step count 
means during the intergroup competitive incentive. 
 Observations regarding participant response.  Additional observations made 
by the researcher were that the participants had an overwhelmingly positive response to 
the program.  Along with emailing the researcher about how they had begun to make 
lifestyle changes such as: Parking further from shopping establishments, walking to the 
mailbox to get the mail, going for a walks with loved ones, and having increased passion 
for exercise; participant’s from both groups seemed to have an overall positive attitude 
towards the others involved in the program and were making several social contacts with 
each other throughout the workday as a result.  The researcher would have liked to collect 
qualitative data during the study as well, but the sample population that conducted the 
pilot trial of the program was too small to set up any valid research prior to the pedometer 
program being implemented and the study beginning.  
Summary  
 Pedometer programs similar in design to the one conducted by the researcher 
could be implemented across the United States, to increase the amount of adults currently 
getting the recommended amount of physical activity.  Through conducting the 
experiment, the researcher observed the participants of the experimental group exhibit 
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significant increases in their physical activity when compared to their own baseline 
measures and when compared to the control group.  Furthermore, the researcher did not 
offer participants from either group cash and/or prize incentives.  Knowing that 
pedometer programs can be effective without having to offer cash and/or prize rewards 
protects participants from getting the “winning at any cost” mentality (Malhorta, 2010) 
and additionally allows for healthcare advocates and employers to target a larger 
population to increase the amount of physical activity they are getting.  Once healthcare 
advocates and employers know that these programs are both effective and affordable, 
implementation will grow, resulting in an increase in the amount of adults getting the 
recommended amounts of physical activity and a decrease in the amount of overweight or 
obese adult’s populating the United States.  The research, although limited to a small 
sample size, suggests that cash and/or prize incentives are not necessary to motivate the 
participant’s in pedometer programs to significantly increase the amount of physical 
activity they are achieving.       
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